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Portable Milling Machine 


Designed and built especially for;facing Steam Engine Valve Seats in 
solid steam chests. A useful tool for a wide range of various Kinds 
of work which without this tool would have to be done in the machine 
shop. Why dismantle the engine? Take the tool to it and do the 
work on the spot—save time, trouble, cost. 





It is strongly geared; has power feed in both directions and can‘ be 
used in any position—horizontal, vertical or inclined. It can be 
operated by hand wheel, small steam engine, air or electric motor. _ It 
will face a valve seat 22 inches x 36 inches x 7 inches deep. Any 
size machine built to order. Communicate with us. 

This is only one of many Portable Tools we make, for quick repairing. 


H. B. UNDERWOOD & CO., 


L. B. Flanders Mach. Works. 
1021 Hamilton Street, PHILADELPHIA, PA. 
































AMERICAN MACHINIST December 29, 1904 


PREGISION TOOLS 


Awarded Grand Prize and Gold Medal, Louisiana Purchase Exposition. 








2 x 26 inch Turret Lathe, Built in Five Sizes. 


These machines are designed for rod work up to three inches in diameter and 
chucking work; fewer tools being required in chucking operations than with 
any other machines on the market. The use of the cross slide in connection 
with the turret enables both facing and boring operations to be carried on at 
the same time. 


Turret Lathes, Lincoln Milling Machines, 
Engine Lathes, Thread Milling Machines, 
Shapers, Double Column Milling Machines, 


Gear Cutters, Automatic Screw Machines, 
Profiling Machines, Hand Screw Machines, 
Rifling Machines, Die SinKing Machines, 

Gun Barrel and Gang Drilling Machines, 


Tube Drilling Machines, Adjustable Multi-Spindle Drills, 
Centering Machines. Cutting-Off Machines. 


PRATT & WHITNEY GOMPANY, 


136-138 LIBERTY STREET, NEBW YORK. 


WORKS: HARTFORD, GONN., U.S.A. 
OFFICES 
Boston: 144 Pearl St Philadelphia 2Ist and Callowhill Sts Pittsburgh Frick Bldg 
Chicago: 46 South Canal Street St. Louis 16 North 3d St AGENTS The Fairbanks Co., Montreal, Toront Winnipeg apd Vancouver 
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Small Tool 
Department 


Send for Small Tool 
Catalog. 


VAN MA NANLNEM. 


PRATT @ 
WHITNEY CO., 


136-138 Liberty Street, 


NEW YORK. 
Works: Hartford, Conn. 
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Taps, Dies 
Reamers 
Ratchet Drills 
Boiler Punches 
Lathe Tools 
Die Stockj Sets 
Taper Pins 
Standards 
Gauges, etc. 
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No. 1 HIGH SPEED LATHE 





THIS LATHE 
CUT HE 


PIECE-WORKH 

pttnenane ORDERED 
FOR ONE THREE 
CUSTOMER 

~o ADDITIONAL 
ONE-QUARTER 

ae SIMILAR 





FORMER TIME LATHES 


PATENTS APPLIED FOR 


-—— 
EY VADWINE TROL CO 
ATH. CMO. EA. 
1+ HICH SPEED LATHE 





Che Lodge @ Shipley Machine Tool Co. 
CINCINNATI, OHIO, U.S.A. 


CANADIAN AGENTS —Williams & Wilson, Montreal H. W. Petrie, Toronto 
EUROPEAN AGENtS—C. W. Burton, Griffiths & Co., London. Fenwick Freres, Paris 
Zonen, Rotterdam Adler & Eisenschitz, Milan 














uw" 


December 29, 1904 AMERICAN MACHINIST 














3S 


yy 


wh dts Wt 
aoe re 


. a) how 
/ FeSO AF “len v7 


4 


32' Bradford Lathe 


The full swing of this lathe is 3234 inches over Ways, and 





22% inches over the Rest; has a 2 inch Hollow Spindle, and 
with 12 feet of bed takes 5 feet between centers. Beds can be 
supplied in any lengths. 

It is a tool for general shop use, built for Heavy Duty, 
but its construction in this respect in no wise retards the work- 
man in operating the Lathe, as the moveable parts are of easy 
access and so designed as to be readily applied. 

Belt or Geared Feeds may be used, with reverse from the 
Apron. This Apron is of the Box Form, giving a bearing at 


each end of the short shafts in use there. 


Send for Catalog of Lathes, 
14 to 42 inch Swing. ... 


The Bradford Machine Tool Co., 


CINCINNATI, OHIO, U.S. A. 


AGENTS—The Vandyck Churchill Co., New York and Philadelphia, Eastern Agents. Pacific Tool and Suy 
Agents for Pacific Coast FOREIGN AGENT&—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow, Newcastle-on 
Tyne. Schuchardt & Schutte, Berlin, Cologne, Vienna, St. Petersburg, Brussels, Stockholm, Paris, Milano, Bilba 


ply ¢ San Francisco, Cal 
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BETTS MACHINE COMPANY, 


Wilmington, Del., U.S.A. 





Makers of 


Heavy Machine Tools 


of the 


- Most Advanced Types. 





Illustration shows the 100-inch Tire Turning and Boring Mill, direct 
connected Motor Drive, as arranged for the Southern Pacific Company 


Shops at El Paso, Texas. 





Vertical Boring and Turning Mills, 
Planers, Horizontal Boring Machines, 
Slotters, Etc. 
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More High Speed Milling 


No. 2 Plain Cincinnati Miller 
taking a cut 6'2” wide ata table 
travel of 738” per min. 


Material, Gray iron castings 
” - ” 

642" x 4%"; depth of cut, 3-32 
face mill, Novo steel 8”; R.P.M. 


37; feed, .200” per turn. 


/, , 


yin ve Wer fh 


Our No. 2 Plain Geared Feed Miller 


fitted with a fixture and an 8” diameter Novo steel cutter, as illustrated, surfaces 
these sad irons in about 34 of a minute each. That beats grinding, and there is 
very little polishing necessary afterward to bring them to the desired finish. A 
cut 6%” wide, at a table travel of 73,” per minute is good stiff work for a 
No. 2 Plain. It is another proof of the fitness of our machines for getting 


the best results out of high speed steels. 


Let us submit time estimates with suggestions for milling your work. 





WE ARE MILLING SPEGIALISTS. 





The Gincinnati Milling Machine Go. 


Gincinnati, Ohio, U.S.A. 


EURUVPEAN AGeENrs—Schuchardt & Schutte Berlin, Cologne, Vienna, St 
Milan, Paris, Bilbao. Chas. Churchill & Co., London, Birmingham, Manchest 
Niles-Bement-lVond Co., 23 and 25 Victoria St., London, 8S. W 

CANADIAN AGENTS—Williams and Wilson, Montreal! H /. Petrie, 


Pet 


el 


roronto 
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71 Mir. Works Manager: 


We have just produced an entirely new line of RADIAL 

DRILLS, 37, 4%, 5%, 6’, 7” arms, capable of using the new high 

speed twist drills to their limit of efficiency. We state, without 
hesitation, that they are absolutely the finest Radial Drills on 

the market to-day, based on the fact that in actual practice 

they have exhibited capacities for powerful and rapid drilling, 
surpassing all known existing records on other makes of radial 

drills. For instance: The ‘‘American’’ 47 Plain Radial drills a 
series of 15 holes, ranging from 1-2 in. to 3 1-2 in. diameter 
through a 1 in. cast iron plate, in 25 minutes flat. This is, to 
our knowledge, the highest known record for rapid drilling. 


‘‘American’’ Radials are constructed throughout for resistance of heavy strains. Spindle has all 
geared feeds with eight changes; sixteen speed changes, Built with speed box or cone pulley, they being 
interchangeable with one another at any time Tapping Mechanism is incorporated in the machine. 
Back Gears are on the head, between tapping mech- 


































ac ra anism and spindle, thus bringing greatest speed reduc- 
ut [ an tion direct to spindle; this 
: permits of very heavy tap- 






Do not buy a radial Be 
ping operations, and back- 
ing out at increased speed. 


drill before investi- 
A All operating levers and 


gating the new if ie if handles are centralized con- 
venient to the hand of the 
operator. The drill is op- 
erated with the very mini- 
mum of effort. 














‘‘American”’ 
Radial# 


Send us specifications 
of your work, and 
we will estimate by 

actual test the time — ae oe 
of production on our : 


drill. 
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THE AMERICAN TOOL WORKS CO. 


CINCINNATI, U.S.A. 
Builders of Modern, High Standard 


LATHES, PLANERS, SHAPERS, DRILLS. 
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SCHUMACHER & BOYE 18” PATENTED INSTANTANEOUS 


CHANGE GEAR ENGINE LATHE. 


Any Pitch or Feed instantly obtainable, without 
removing @ Gear, as shown in the Index: 

















SCHUMACHER & BOYE, 


ENGINE LATHES, 18” to 48’ Swing, CINCINNATI, 


OHIO, U.S.A. 
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work and | Ith of VICE That 
want you to give Card's tap: ‘ause th 
Tor VOr 1d *T 1ond l¢ — reo { ter Ee 
thar othe A trial n y( 
S. W. Card Mfg. Co., "i 
°9 w. DB. Me 


123 Liberty Stre 
Loudon Sueniue 


New York Store 


Chas. Churchill & Co fham, Manchester and Gle 








Mass., 


A Safety 
Boiler 


is the boiler titte 





Crosby-Standard 
Pop Safety Valve. 


CROSBY STEAM GAGE & VALVE COMP’Y, 


Office and Works, BOSTON, MASS. 
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Two, Four or Six Speeds, 
Are Possible With 


‘‘CINCINNATI’’ 
Variable 


and these cutting speeds can be 
divided up to suit your work. You 
may want to run as low as fifteen 
feet, or perhaps as high as eighty 
feet. You can get both with the 
“* Cincinnati,’’ and you don’t have 
to stop the machine or lose any time in 
making the changes either. You won't 
find many people buying One Speed 
Planers now. 

Our Variable Speed Planers are made in 
sizes from 24 in. to 84 in., and are 
equipped with belt or motor drive, as 
desired. Want a stray Cat? 


The Cincinnati Planer Co. 
Cincinastt, Obie, U.S.A. 


Speed Planers 
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The Bickford Drill 


Tool Company, 


CINCINNATI, OHIO. 


FOREIGN AGENTs—Schuchardt & Schutte, Berlin, Vienna, Cologne, St 
Petersburg. Brussels, Stockholm, Paris, Liege, Milan, Bilbao and New York 
Charles Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle 
on-Tyne and Glasgow I’, W. Horne, Yokohama, Japan H. W. Petrie 
Toronto, Canada. Williams & Wilson, Montreal, Canada 





THE BICKFORD RADIAL. 


Is experienced by having a wide range and 
a great variety of speeds and feeds unless 
any speed or feed can be obtained instantly 
and with ease. 

The operator will seldom, if ever, make 
use of an intermediate feed if he is put to 
the inconvenience— meaning delay — of 
shifting a feed belt or tugging at a pull 
pin every time he changes drills. 

It is highly important, therefore, that 
the feeding mechanism be so arranged that 
any feed with which the machine is pro- 
vided can be obtained instantly. The New 
Bickford Radial is fitted with a feed box 
that gives instantly any one of the eight 
feeds with which the machine is provided. 

We find after careful experiment, the 
speeds on a Radial Drill should range 
in geometrical progression and in order that 
the machine be suitable for drilling in a 
great variety of work, number not less 
than 16. 

The New Bickford Radial 16 
speeds ranging in geometrical progression 


has 


from 16 to 267 revolutions per minute, any 
one of which is instantly available. 





CORROBORATIVE DETAIL 


Being extracts from our folder 


BOUQUETS, 


Which folder may be had for the asking 





Wilmington, Del. 

We would say that we are well 
satisfied with both quality and 
quantity of work turned out; we 
can do fully one-third more 
general work on this machine 
than with any other single ma- 
chine we have, most of this no 
doubt being due to the ease and 
rapidity with which changes of 
feed and speed can be obtained. 


Very truly yours, 


ACHINE Co, 
— President 
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No. | Locomotive Rod Drilling Machin 





Newton Machine Tool Works, Inc., 
Philadelphia, U. S. A. 
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The “Flat Turret” 
Lathe 


Constant Speed Drive. 
Takes Chucking Work. 
Takes Work from the Rod or Bar. 
Cross Feeding Head Stock. 
Head Works run in Oil. 
Head Stock has 10 stops, Turret 12 stops. 














4 
+ 
©© 
4466 ++ 
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Saves from 50% to 80% over other ways. 
Comes to you carrying a Specific Guar- 
antee as to Performance in your shop. 


©O@ 
Jones & Lamson 
Machine Co., 


Springfield, Vt., and g7 Queen Victoria St., London, E. C. 


Germany, Holland, Belgium, Switzerland and Austria-Hungary: M. Koyemann, Charlottenstrasse, 112, Dusseldorf, Germany 
France and Spain: Ph. Bonvillain. 6, Rue Blanche, 6, Paris. France Italy Adler & Kisenschitz, Milan 
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GEAR FEED 
MILLING MACHINE 
ADVANTAGES! 


eernestiieaske Positive feed permitting unusually 
sencemence BS ) 3 
Noo Bie heavy cuts to be taken. 





Range oft twenty feeds to each 
spindle speed instantly secured by 


° ; 
iP . sed ; ‘ 
we Rteoial ‘ ‘ a ee <> means of lever. 
ee | ‘ ‘ > 
mh Ample power and speed for using 
| y 


8 


4 high speed cutters to advantage. 
a.) 
' Much greater output per each ma- 


<b -_ 
4 chine. 
5 : | Write for latest Catalogue. 


BECKER-BRAINARD 
MILLING MACHINE CO. 


HYDE PARH, MASS. 


Branch Office, The Bourse, Philadelphia, Pa. 

















STURTEVANT 
HAND BLOWERS 


of improved type for blowing forges of 
all Kinds. Used also as portable venti- 
lating apparatus. We make complete 


FORGE SHOP 
EQUIPMENTS 


Including 


Forges, Blowers, Exhausters, 
Galvanized Iron Piping, Etc. 


B. F. STURTEVANT CoO. 


BOSTON, MASS. 





General Office and Works, Hyde Park, Mass. 





New York, Philadelphia, Chicago, London 
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“ORIGINAL BARNES” 
LATHES. 


9 in. to 13 in. Swing. 


WG) 
Mart’ 


No.13. 13-in. Swing Lathe. 





Look at the positive feed in the carriage ; 
consider the variety of feeds without change 
of gears ; a strong feed and not equaled by 
any lathe of its size ; has compound rest and 
has hollow spindle and 
is back geared and cuts 


automatic cross feed ; 
set-over tail stock ; 
right or left-hand screws. Every gear is cut 
from solid metal ; the best of workmanship, 


accurate and practical, strong and convenient 





in operating. 









PRICES: 

With Countershaft, 5 &. Be val . $157 
6 , i a se 
_ 177. 
o* 187. 
a 7 ; . 27 


With Foot Power $5.00 less. 


SEND FOR LATHE CATALOG. 


SOLE MANUFACTURERS, 


Ww. F. & JNO. BARNES CO., 1995 Ruby St., 


-00 


OO 


OO 


Feed Arrangement in Tool Carriage. Pat. May 6, 1902. 


cers) 
("1872 


Rockford, Ill. 








Pipe Threading Machines. 


NEW DESIGNS JUST COMPLETED 
WITH MANY IMPROVEMENTS 


The Stoever Foundry & Mfg. Co., 
MYERSTOWN, FA. 








No Lost Diamonds— 


when you use the 
Semi-Dimond 


Emery Wheel Dresser. 


A steel tube filled with the 
hardest abrasive known to 
science. 

NET PRICE LIST: 


” 


8‘, $3.00 10”, $3.50 
12”, $4.00 
Money refunded after 15 
days’ trial if not satisfac- 


tory. No machine shop can 
afford to be without one. 


International Specialty Co., 


353 Holden Ave., Detroit, Mich. 

















(iet the Modern 
(ias Forge. 


It does the work cleaner, 
better, cheaper and quicker 
than the old way. 

Here is the 


(ias Forge No. 2 


which is designed for Lathe 
and Planer Tools, Short 
Drills, Taps and Reamers, 
or similar work. 


< = oe 


MT 


It has an entrance 6 in. wide, 
by 3 in. high, with a depth 
of 6 in., and heats bars up to 
2 in. sq. x 6 in. long. 


_—— 


Pa 


The full description is ia 
“High Speed Steel Supple- 
ment No, 2.” Ask for it. 


American 
Gias Furnace Co., 


23 John Street, New York. 


irchill & Co, London, Birmi ham, 
and Glasg schuchardt & S« a itte, 
, V = Pet 


1 
Manchester 
‘burg. 


> a cn 
ob Pena. # 
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Have You Seen Our No. 4 Duplex Milling Machine? Here It Is. 
(Code Word Chastening). 


Ee 
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This is about the very latest thing in the milling machine line and naturally about 
the very best. The machine is unusually efficient and many of its details are exceed- 
ingly interesting. The columns of this tool are arranged to feed the cutters along 
the work while the work itself is held stationary on a pair of tables. This is a good 
idea and works well. Our catalog shows our other styles. Send for it. 


The Beaman & Smith Co., . Providence, R. I., U.S.A. 


lan France Fenwick Fret 


This New Standard 
Radial Drill Is Es- 
pecially Designed 
For High Speed 
Steels. 


If you ‘attempt to speed up 




















We build 
The Largest 


Line Of and “Push” an _ ordinary 
Radial Drilie drill for high speed steel, you 

will ruin the machine and 
Manufactured not get the results after all. 
In The High speed steel requires 


high speed machines. The 
Fosdick New Standard Radial 
Drillisa high speed machine 
and will run high speed steel 
tothe limit. Thefull capacity 
is 3” hole through solid cast 
iron, 2'4"’ hole through solid 
steel and it will pull a 214” 
tap through cast iron. 

Full particulars on request. 


World. 











' The Fosdick Machine 
SY a Tool Company, 
Cincinnati, Ohio,—- U.S.A. 
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We will continue giving 
Labor Costs in this paper 
next year. 


Watch them. Figure out what it costs you for labor on 
similar pieces of work and compare figures. Youll find them 





mighty interesting. 
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‘*The pre-eminence 
of the 
CLEVELAND 
Is Indisputable.’’ 


























































Piece No. 93, material Malleable Iron, made on a 2%” Cleveland Automatic 
Turret Machine, two operations, using our Tilting Magazine, drawing full size, 
time of all operations for completing this piece 5 minutes, actual cost of labor 
from 5 to 6 mills, depending on the number of Machines operated by one man. 





4 Piece No. 45, material Machine Steel Bar, made on a 2” 
Cleveland Automatic Turret Machine, drawing full size, 
fC time of all operations for completing this piece 5 minutes, 
FL actual cost of labor from 5 to 6 mills, depending on the 
number of Machines operated by one man. 




















Cleveland Automatic Machine Co. 


Cleveland, Ohio, U.S.A. 


EASTERN REPRESENTATIVE J. B. Anderson, 2558 North 80th Street, Philadelphia, Pa 
CANADIAN REPRESENTATIVI Hi. W. Petrie, Toronto, Ont. 
FOREIGN BRANCHES: Chas. Churchill & Co., London, Manchester, Birmingham, Newcastle-on-Tyne and Glasgow 
Messrs. Schuchardt & Schutte, Berlin, Vienna, Brussels, Cologne, St. Petersburg and Stockholm Romain Talbot, Paris 
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RENOLD SILENT CHAIN 


Six 1 H.P. Drives, operating Heading Machines, 
Garland Nut and Rivet Company, Pittsburg, Pa. 


An excellent example of Renold Silent Chain in multiple drives. The compact a: 
rangement, very short centres, saving of space, and high percentage of efhciency 
these are only possible to the flexibility and positive action of Renold Silent Chain 


Booklet ‘‘F"’ isa necessity to everyone interested in power transmission. Write for it 
New York LINK-BELT ENGINEERING COMPANY Pittsburg 
49 Dey Street PHILADELPHIA Park Building 
CHICAGO LINK-BELT MACHINERY COMPANY CHICAGO 














Nicholson Files are made 
in 3000 Styles and Sizes, 


in six big plants which turn out over 129,000 files and rasps per day. 
The building up of this, the world’s largest output, has only been 
accomplished by the determination to let none but the best files it is 
possible to manufacture, pass the shipping department. 

Every Nicholson File is thoroughly examined for shape, cutting 
qualities, soundness, and temper, before leaving the works. In addi- 
tion each file receives a close inspection after each operation. 

Ask for a copy of ‘File Filosophy,” it contains many good, practical 
suggestions on using files. 













Nicholson, Arcade, Great Western, Kearney & Foote, American, 
McClellan, Gold Medal, Eagle, "X. Fy’ J.B. Smith, 


Nicholson File Company, 


PROVIDENCE, R. I., U.S.A. 
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Ohe Whitcomb Planer 


High cutting speed and quick return, all without noise and rattle. 
They will stand speeds that would ruin a full geared planer. All 
shafts and gears can be easily removed and replaced in a few minutes. 


The second-belt is automatically kept at proper tension. 





Front View, 30” Planer, ‘‘Second Belt Drive.’’ 


With countershaft on housing. Can be furnished with two speed 


countershafts or any arrangement of motor drive. 








General Sales Agents, 


VANDYCK CHURCHILL COMPANY, 


NEW YORH, 8 Dey Street. PHILADELPHIA, The Bourse. 


Me Dowell, Stocker & Co., Chicago, I1] W. M. Pattison Machinery Co., Cleveland, Ohio Syracuse Supply Co., Syra 
cuse, N. Y. Chas. G. Smith Co., Pittsburg, Pa. The Fairbanks Co., Buffalo, N. Y L. M. Rumsey Co., St. Louis, Mo 
Thornton Machinery Co., Providence, R. 1 ratum & Bowen, San Francisco. Cal Chas. A. Strelinger Co., Detroit, ‘Mich 
Zimmerman-Wells-Brown Co., VPertland, Oregon. Baush Machy. & Supvly Co., Springfield, Mass The Henry Walke Co 
Norfolk, Va : 
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“Little Giant” 
Screw Plates 


get the work done in the minimum of 


“THE NEW LITTLE GIANT” 





time and in the most accurate manner. 
They are more especially for the work 
you wish to do particularly well, and 
Book ? 


Little Giant. 


Wells Brothers Company, 


the cost isn’t much. 


GREENFIELD, MASS., 
U. S. A. 












Lightning Burring Reamers 


Made of very fiue steel, carefully ground to 
All our reamers 
(and we make them ina wide variety ) are made as 
accurate as itis possible to grind them. 
your next order; 
what you want. Would you like a copy of our catalog 


Wiley & Russell Mig. Company, 
Greenfield, Mass., U. S.A. 


cut iron, brass, wood, etc. 


Let us have 
atrial will convince you that we have 









c OLDEST ON THE MARKET! 


(nextel 


QUALITY AND PRICE GUARANTEED. 
J. M. Carpenter Tap and Die Co., Pawtucket, R. !., U.S.A. 





Carpenter’s Taps 





WITH A 


Forbes Patent 


DIE STOCK 
ONE MAN 


can with ease cut 
off and thread a 
12 inch pipe. 





No. 56 Hand are. 
Renge 2%—6 in. R.H. 


Smaller Sizes Proportionately Easy. 
Catalog on application 


THE CURTIS & CURTISCO. 


66 Garden St., BRIDGEPORT, CONN, 











A Change In Bolt Cutters. 


The Landis Die has revolutionized 
bolt cutting. It is radically different 
from other dies; lasts from 20 to 30 
times as long: has positive lead. Ne 
hobbed die can equalit. We've a de- 
scriptive bulletin for you. 


LANDIS MACHINE COMPARY, 
Waynesboro, Pa., U.S.A. 











Need An Extra Heavy 
Open Side Planer? 


We make an extra heavy and power- 
ful Open Side Planer specially adapted 
to very severe service such as planing 
steel castings, rails, or frog and 
switch work. 

State your planer needs to us. We 
may be able to give you advice worth 
much to you. 


The Detrick @ Harvey 
Machine Company, 
Baltimore, Md., U.S.A. 














We make well constructed and accurate 


PATTERNS 


For all purposes. 


E. $. MUMMERT CO., Hanover, Pa. 
(- a) We Make Drills 


‘‘Planer Specialists’ we |]/From 10to32” 
have been called by some and also Gang Drills. 
people—before they had ie saan aaenenen 

We also make the best 
seen other Bertram Power Metal Saw. 
Machine Tools. 


Send us your prints 
for estimates. 















HOEFER MFG. CO. ©2 
250 Liberty Street, ' 
Freeport, Ill. 


The John Bertram & Sons Co., Ltd. panera. Wi. Saath, S00 


¥ 
ith~ & ¢ London, 








Dundas, Ontario. a 5 te, Berlin, ¢ 


f 

; t 

i‘ low Vie a, Brussels and Sim 
Stock! J. Lambercter & 

‘ Co., Geneva, Switzerland 


























IF YOU WANT THE BEST SPECIFY 


THE AMERICAN 
Wrought Steel Pulley 


r 


Sold uh the Best sun Houses. 


THE AMERICAN PULLEY CO. 


29th and Bristol Sts. 
PHILADELPHIA, PA. 
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Our 
Specialty, 
Internal 
Grinding 
Only. 





has an internal grinding capacity of 0 to 6 inches and of 0 to 6 inches in length. 

It is fitted with our special high-speed grinding spindle which allows small wheels 
to be run at their correct cutting speed, and so accurately grind and true small holes in 
a few minutes that would take hours to lap and polish by the old method. 

Some of these spindles have been running ten hours per day for the last two years 
without a single repair,and they are still as accurate as ever. 

For a complete description, ask for Special Bulletin. 


No. 3 Rivett Grinder. Rivett Back-Geared Precision Lathe. 


Faneuil Watch Tool Company, 
Brighton, Boston, Mass., U.S.A. 
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GARVIN PROFILERS 


Patent Wesson System of Drive 





Endorsed by Prominent 
Manufacturers 


POSSESS MARKED 
ADVANTAGES 


Especially adapted for the new 
high speed steels. 


Solid construction throughout, 
there being no openings for 
belts. 


Independent direction of rota- 
tion for each spindle. 














Very sensitive movement un- 
influenced by belts or sliding 
keys. 





Large handles giving perfect 
control and easiest motion. 


Great saving of floor space. 





BUILT IN FIVE SIZES 
with one, two or three spindles. 





FULL STOCK OF ALL SIZES CARRIED. 





CALL AND SEE THEM 
in operation at our works. 





Catalog sent on request. 


The Garvin Machine Co. 


Main Office and Works 
; ‘ieinas and Varick Streets NEW YORK 


Philadel phia— BR ANCHES—Syracuse 


sehsehseichiciocts cieclociochebechechieleeleefehehicteels. tele Peels sfocfesheelschec be fechectectecheehs cfectocfochesteshs pecfoctocasteshe testestectochoats tectectoctostochectoctoctastestas ttlocfocfocfsclocfoc]i cfecleofosloclscfocfeelecloolecfeclocfocloclocfespebeetes 





AGENTS— Manning Maxwell & Mo Chicago, Ill Brown & Zortman Machinery Co., Pittsbur 
Co., Rochester, N. Y "¢ Ww Burton, ‘riffiths & Co., London, Eng Montgomery & Co Paris, France \ | Bh el & Co 
Liege, Be slgium Deutsche Garvin Rea chinen Fabrik, A. G., Berlin, Germany 


iy cEececittltieel eestehseBebe eeieeeeebeeh sesheshee fees 


<9 > Poet ete ee eee ee ee ee ee - Ge oO > 24 ee ee ee “4 
wae the bas bee bes DBT Des TRS Dae Dae Y8s Bs Dee Des bas Das De! Des Des es be ae + ae - bee tae tar & i? 
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| eneral Glectric Company | 


MOTORS FOR MACHINE TOOLS. 



































General Electric 15 H. P., 1200 R.P.M., Shunt Motor driving a Niles.Tool Company ’'s,Milling Machine. 


PRINGIPAL OFFIGE: SGHENEGTADY, N. Y. 
Sales Offices in All Large Gitics. 


New York Office, 44 Broad Street. 
FOR GREAT BRITAIN AND IRELAND: 
The British Thomson-Houston Company, Ltd., Rugby and 83 Cannon Street, London, E.C. 




















A Good Example of 


Electric Motor Drive 














Turret Lathe driben by two Crocker- Wheeler 


Conradson Automatic 
A size 10 drives main spindle 


Form I motors. 
and a size 3 rebolbes turret, 

















FORGE BLOWERS. 


list this line from 75 to 425 cubic feet 


/E 
W of air per minute. 
An application of Northern Motors in shop 


work that saves money by saving labor—power. 


We offer our customers the services of 
DopcE & Day, Engineers, experts in 
shop equipment. 

Crocker-Wheeler Company 


Manufacturers and Electrical Engineers, 


Ampere, N. J. 


LEAFLET No. 1451. 


NORTHERN ELECTRICAL MFG. CO. 


ENGINEERS—MANUFACTURERS 
MADISON, WIS., U.S.A. 





Brauch Of8ves in 16 Principa: Cities 
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The Westinghouse System 


For Machine Tool Drive 


Increases Production—Decreases Costs. 











natant “ Ler ae eee 


Westinghouse Type S Motor Driving Bement, Miles & Co.'s Milling Machine 


Do you know 


that no comparison of the cost of installing any particular system ot 
power distribution can be made without including the cost of wiring 

We invite comparison between the wiring cost of multi 
voltage system, and that of the Westinghouse balanced 3 wire 
system. 


Do you know 


that the variable speed system advocated by the Westinghouse 
Company's engineers is becoming recognized as the only 
thoroughly satisfactory method of obtaining speed variation on 
motors used in connection with machine tools’ 


Do you know 


that the advocates of other systems are gradually approaching 
speed variation by means of shunt held control, either alone, or 
in combination with one or two of the standard commercial 
voltages ? 


These are significant facts. Think them over. 


If interested, write for information regarding our variable speed system 


Westinghouse Electric & Mfg. Co. 


+ 
Pittsburg, Pa. 
Address Nearest Sales Office: i 5° 

New York, Atlanta, Dallas, Baltimore, Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, Los Angeles, Minneapolis, New Orleans, 

Philadelphia, Pittsburg, St. Louis, Salt Lake City, San Francisco, Syracuse, Seattle, Denver, Mountain Electric Co. 

Canada, Canadian Westinghouse Co., Limited, Hamilton, Ontario. Mexico, G. & O. Braniff & Co., City of Mexico. 

For the British Empire with the exception of Canada; also for Norway and Sweden, 

The British Westinghouse Electric & Mfg. Co., Ltd, Westinghouse Building, Norfolk St., Strand, W. C., London. 














~ 
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JANTZ @ LEIST ELECTRIC CoO. 


MANUFACTURERS OF HIGH-GRADE 


Multipolar Motors and Dynamos. 
ere ym. 3 to 100 K. W., 110, — its. 
Sperial Dync nine for Bertvelamere ent Plain 


































[From 1 to 6 Volts and from 400 to 5,000 An saad 
Motors for Direct Connection to all Kinds of Machinery. 
NE. Corner Andrews and Elim Sts., CINCINNATI, OHIO, U.S.A. 








Worcester Polytechnic Institute. 


EKomusnp A. Exoien, Pu.D., LL.D, President 





f study in Mec ike ica 
cm ry; in ka we 
Mecha 1 EK 
n ee Electri s ie 
ere npeaee dustrial Chemistr Well qu 5} i 
ample facilities for practice in Foundry wor “ Ma 
chine work, Weod work, care of Er ! ( ue, 
showing positions filled by graduates, mated /7 Address 


J. K. MARSHALL, Acgistrar, WoxcusTEB, Mass, 





Speed Control 


is one of the strong 
points of the 


Triumph Motor Drive 


We make motors for all 
classes of work, and to meet 
any requirements. nearest 

Each case receives the 
special attention of our en- 
gineering corps, so that Bulletins. & a 
every machine is thoroughly ate CUTTING AND RETURN SPEFDS CAN BE VARIED AT WILL AND 
adapted to the work to be aalailad INDEPENDENTLY TO SUIT THE WORK 





Send to 


office for 












done. ° 
| The Electric Controller & Supply Co. 
pM ‘Main Office and Works, CLEVELAND, OHIO 


7 Tuk 1 tb Se ee 


“AM 2017 
and 211.”" 
Radial Drill 


driven by 
Triumph Motor. 


CONTROLLERS 








ENGINEERS AND INVENTORS. HEPPENSTALL FORGE & KNIFE Co. 
Recent improvements in our factory give us excep- Successors to 
tional facilities fur designing and buifding delicate models PITTSBURG SHEAR KNIFE & MACHINE CO. 


and specisl fools for the development of new inventions, 














TRIUMPH ELECTRIC COMPANY, cistsek cokend quematersstidactes. = |= 0, Sa" now making » epectalty of Pesatags 
ere en Ohio, U.S.A. MECHANICAL ACCOUNTANT CO., Your inquiries are solicited. 
ee eee Makers of Adding and (omputing Machines, HEPPENSTALL FORGE & KNIFE Co. 
17 WARREN ST., PROVIDENCE, R. |. PITTSBURG, PA 
Aedidedededetecbchechechrctecteateatectectechrebetechrcbebecteateateateateahebe sai 








250 to 1500 R. 
__* P. M. 


4 
4+ The Thompson-Ryan Speed Ratio. 
Variable Speed Motor. 


Single Voltage, Constant This is a motor for ma- 
Horse, Power, * Constant == chine tools especially— 
Efficiency. — CS it gives the many need- 

en 42 ed variations of speed 
necessary to machine tool economy. It comes to you 
after it has had a two years’ severe test. Sixteen 
sizes are ready and each [size may be wound for five 


different ratios between high and low speed. Catalog? 
Ridgway Dynamo 

And Engine Company, 

+ Ridgway, Pa., U.S.A. 

Bete te titictiate teat ot ot ot ot tk ob ot 


Scranton Power BET hill coe FORGINGS AT THE - SCRANTON & CO. 


PEEEEEEEEEEEF 





rm 


LEAST POSSIBLE COST. 
Send tor Particulars Ss NEW- HAVEN, CONN 





SN 
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their motor problems. 





Main Office and Works: 


New York Office: 1 








be pleased to hear from makers « 


machines, and may be able to assist in solving 


The Robbins & Myers Go. 
Springfield, O. 


B 


Special Motors G allett 


line of small motors, which are being designed Pp 
ortable 


to fit certain dimensions, running qualities, or 
other peculiari ies of the driven machines, It 
is impossible to list these frames, but we will 


f motor driven 





wa 





Ar as Cas 








Talk With Your 


Factory Foremen 
BY PHONE. 


The Ness 
Telephone 
System 


Brings them 
all within 
reach, 

» 






Fiush sets for the office, wall sets 
for the factory, a variety of 
patterns to meet al! 





The Holtzer Cabot Elec. Co. 
BOSTON (BROOKLINE), MASS. 











/BALL*ROLLER BEARINGS 





placed as 
ratchet brace 
nd will drill 
any angie, 
any posi 
tion at 
distance 
any dire 


on trol 





Thos. H. Dallett Co. 


anaes |'BANTAM MANFG. CO. 23d @ York Streets, 
__ BANTAM, CONN. Philadelphia, Pa. , 

















DIRECT CURRENT 


GENERATORS 


FOR LIGHT AND POWER 





Special features of construction make our Generators 
unsurpassed for installation in isolated plants where 
economy of service is desired. Write for copy of 
Bulletin No. 10513. 


SPRAGUE 


527 West 34th Street —— New York 


General Offices 











The Ideal Drive 


for machine tools requir- 
ing a very wide range of 
speed variation—say 6 to 


1, is attained through 





the use of 


ad @ @ Type 6S”? 


direct-current Double Commutator Motors 
operating on a standard two-wire system. 
All speed gradations effected by varying the 
field strength of the motor, with the separate 
armature windings thrown in series. or 
parallel. 

"wv 


The Simplestand Most Efficient 
System Ever Devised 


vv 


The C @ C Electric Company 
143 Liberty St., NEW YORK 


Works: Garwood, N.J. Branches: Boston, Chicago, Philadelphia, 
bt. Louis Agents: The Pan Electric 8. & A. Co 
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KELLER 


Pneumatic 
Hammer. 


Its greatest feature is its 
valve. That is its chief point of 
difference from all other 
pneumatic hammers—it’s what 
makes it superior to all others. 

You see, the valve moves in 
the same direction as the ham- 
mer piston and at the same time. 
In other hammers it moves in 
the opposite direction. Thus 
instead of having a tendency to 
jar the valve off its seat, the 
Keller causes it to be more 
firmly seated. 

It also makes the tool more 
rapid and more effective and, 
by reason of less vibration, pre- 
serves its efficiency. Send for 
particulars. 





Phila. Pneumatic 
Tool Co., 


21st and Allegheny Ave., 
PHILADELPHIA. 


NEW YORK CHICAG® 
SAN FRANCISCO 


_\ 


PITTSBURG 
ST. PAUI 





KELLER 
TOOLS 














WHAT A TOOL DOES 
PROVES WHAT A TOOL IS 
















For Pneumatic Tools of Highest Grade, 
The peer of ‘‘Clevelands”’ were never made. 
They have proved the best by test of time, 
And will do your work in every line. 


For a hose coupling that is always tight, 
Try Bowes’ Patent, it is out of sight. 


WRITE FOR CIRCULARS. 


The Cleveland Pneumatic Tool Co. 
CLEVELAND, OHIO, U.S.A. 


The Pressluft-Gesellschaft, m.b.h., 


John Turnbull, Jr., & Sons, 
: Dusseldorf, Germany 


Glasgow, Scotland. 


The Blaisdelf Air Compressors 
For Continuous Running 


and for reliability. They are highly effi- 


cient and require but slight attention. 


Built in all sizes to suit all needs. For 
full details ask for Bulletin No. 12. 


The Blaisdell Machinery Co., 
BRADFORD, PA. 


AIR GOMPRBESSORS 


FOR ANY VOLUME AND FOR ANY PRESSURE. 
WRITE FOR CATALOG No, 22. 


N. A. CHRISTENSEN, 1212-17 Herman Butiding. MILWAUKEE. 
geeemmoessssssusvccummmmuuuual' 


* FRANKLIN AIR COMPRESSORS* 





a 
7s combining correct mechanical practice + 
a with the latest developed knowledge of id 
oo the principles of air compression. asad 
dy de» 
* CHICAGO PNEUMATIC TOOL COMPAN 

95 LIBERTY STREET, FISHER BUILDING, ; 
+ NEW YORK. CHICAGO. ~~ 
ce a 
os 


cheater ete ete ate ctrebecbe ate abate che ate ate abe ate abe ate ate abe atnate ote ate atiate 





| REG.TRADE MARKS | THE PHOSPHOR BRONZE SMELTING CO. [IMITED, 
| 2200 WASHINGTON AVE.PHILADELPHIA.| 


ELEPHANT BRAND PHOSPHOR-BRONZE™ 


INGOTS.CASTINGS, WIRE.RODS, SHEETS. etc. | 
— DELTA METAL— 
CASTINGS, STAMPINGS ano FORGINGS 
| ORIGINAL ano SoLce MAKERS INTHE U.S. } 
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York Subway. 


tained in our latest 
‘Driving the New 


way.” 





CHICAGO, ILL. 
CLEVELAND, O. 
ST. LOUIS, MO. 





ors were selected to operate the 
electro-pneumatic switch and sig- 
nal system installed in the New 
The electrically 
driven machines with entire auto- 
matic control offer special advan- 
tages to electric railway systems. 
Some interesting facts are con- 
booklet 
York Sub- 


PNEUMATIC TOOLS. 
ROCK DRILLS. 





INGERSOLL-SERGEANT MACHINERY IN 
THE NEW YORK SUBWAY. 


Ingersoll-Sergeant Air Compress- 





One of the Air Compressors Used in the New York Subway. 


Th INGERSOLL-SERGEAN 


26 CORTLANDT STREET, 


NEW YORK. 



















DRILL 
co., 
PITTSBURG, PA. 


PHILADELPHIA, PA. 
BOSTON, MASS. 

















HOISTS 


PNEUMATIC —= ELECTRIC 
For Every Kind of Service 








Hung by a single hook; combined with 
trolleys; or with base for jib 
cranes or derricks. 


AIR COMPRESSORS 


Single, Duplex, Two-Stage. 
HERRON & BURY MFG. CO., ERIE, PA. 


Fenwick Freres & Co Paris. 





Allen Portable Pneumatic 
Riveting Machines 


have stood the test of time. 
They’re popular because they 
merit popularity. 


John F. Allen, 


370 Gerard Avenue, 
NEW YORK CITY 


J as Glas “ 





It is 
NOT NECESSARY 


to go to 
Washington 


to consult a Patent Attorney 


From a model or sketch and a descrip 
tion we can understand your invention 
and for a moderate fee we will report 
promptly as to patentability 


Over Twenty Years Experience 


and being in close touch with the Patent 
Office enables us to do this 


Baldwin & Wight, 25,62"! . 








The General Pneumatic ToolCo. 


MONTOUR FALLS, NEW YORK 








sedegarell PATENTS 
Cc. Au tus D AND PATENT CAUSES. 
STRALEY & HASBROUCK, 
COUNSELORS AT LAW, 


Solicitors of American and Foreign Patents 
Broadwa NEW YORK. N. ¥ 
ta, Desi ne Trade Ma * La s and ¢ 





Pr 


ater 

















are reques ted to 


comimunicate with 





us in regard to 
SMALL COM- 
PRESSORS,  Elec- 
trically, 


Steam and 


Belt-driven. 


Catalog 10 
Catalog I! 
Types 10 and 


Il respectively 
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What Salary Doe You “Draw’’? 


Are you improving in yeur drawing, or are you falling 
ot? Before you can increase your salary you must in 
crease your efficiency. The 


Rich Handy 
Drawing Outfit 


will help you to bea better 
draughtsman, because its 
use insures a uracy. It 
doesa't cost much. 

Write fc ole alar telling 
all abeut it. 

J. & G. RICH 
190 N. Sixth St , Man’f'rs. 
Philadelphia, Pa, U.S.A. 














Aweo. ACTEREDER & SONS, 
SAS RiOGE AVE., PHILADELPHIA 








We make hand power ben- 
ders for forming eyes from 

ock 1% inch thick and un- 
der Any size eye 7 inches 
outside diameter and under. 


Wallace Supply Co. 


56 Fifth Ave, 
CHICAGO, IL 





A-HILL 


Louis 
'PATENT ATTORNEY 


1536 New YORK AVENUE 


WASHINGTON.D.C. 














With the ‘Slocomb’ 
Combination 
Center Drill 


you cannot help drilling accurate 


centers, with correct angles and 
good clearance, and you do it with- 
out altering the drill or changing 
the speed of the machine either. 
By having all centers drilled to 
standard, work can be changed 
from one lathe to another without 
throwing it out of accuracy. 

This drill can be sharpened many 
times and, with care, will drill as 
many as 3,000 centers. 


Send for our new catalog. 


J. T. Slocomb Co., 


Providence, R. I., U.S.A. 


Chas. Churchill & Co., London, Birmingham, 
Manchester and Glasgow. 

















Blue Prints are mace at minimum cost on 


Patent Cylindrical Electric Copier. 


Write for Catalog. 


The BATES MACHINE CO., 


346 Broadway, New York. 





Numbering Machines for Numbering 
Metal Parts. 


Machine-Engraved Wheels and Type for 
Registering Devices. 





Pittsburg Blue Print Co., 
1505 H, Park Building, Pittsburg, Pa. 


KEUFFEL & ESSER CO., NEW YORK. 


ST. LovIs. SAN FRANCISCO, 
708 Locust St. 303 Montgomery St. 


Measuring Tapes. 

















127 Fulton 
>treet, 


‘ CHICAGO 
| 111 Madison St. 


Surveying Instruments, 


BRANCHES 


Drawing Materials, 


J es i ! La ial - : 
oe Fi a a a al a 

eS ‘scuclaiadadelceubldas tad eee See 
4's 6 8 6 8 4 8a 6 autem eon: Se 


We manufacture accurate SLIDE RULES, engine divided, 5in., 8 in.,10in., 20 in. 

Our Patent Adjustment insures uniform smooth working. A reliable slide rule 
and labor and prevents errors. Our very large assortment ofslide rules 
ymy lete (500 pp.) catalogue, which is sent free on application. 





























Saves much time 
is described in our cx 


GRAND PRIZE, the Highest Award, at St. Louis Exposition. 











Made of 
Pure Crystal Corundum 
sake 


Turkish Emery. 
MOTOR DRIVEN GRINDERS 


Made with Heavy, Rigid Frame. 
OSHKOSH, 
Ransom Mfg Co, °S\fo 


The Scranton Whetstone 
and Abrasive Wheel Co., 
SCRANTON, PA., U.S.A. 

















Extra Heavy Rough Brass Unions 


And BRASS CASTINGS For All Purposes. 


Phosphor Bronze for Machine Box Bearings, Etc. 
Special Fini:hed Brass Work to Order. 


NOLTE BRASS CO., sexintitid® o. 


Note The Smooth Point 
On This Tapered Shell. 








Heavy Milling Ma- 
chines exciusively. 
Horizontal Spindle, 
Vertical Spindle or 
Fourhead Ma- 
chines, all sizes. 
















It was swaged on a Dayton Swaging Machine, 
the machine that swages evenly and rapidly. A 
reduction of six inches in length can be made at 
the rate of 8 to 10 per minute. Full details in 
Book. 


Excelsior Needle Company, 
Torrington, Conn. 





Coventry Swaging Co., Ltd., White Friars Lane, Coventry THE INGERSOLL MILLING MACHINE CO., 
England. ents for Great Britain, Fenwick Freres & Co., a3 > O. Box v4 
Rue Martel, Paris, France, Agents for France, Italy, Belgium ; _ ROCKFORD, ILL. 
Spain, Portugal and Switzerland. Cleveland Office, 513 Williamson Bldg 





BLUE PRINTING MACHINES 


The latest and best apparatus ever designed for blue printing by electric light. Continu- 
ous exposures. The most rapid print- Spaulding Print Paper Company, 


ing and economical machine on the 
market. Send for catalog. 44 FEDERAL ST., BOSTON, MASS. 
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OVERHEAD ELEC- 

TRIC TRAVELING 

TROLLEY HOISTS 
AND TRACKS. 


NORTHERN ENGINEERING WORKS, East Atwater St., Detroit, Mich. 


The Peculiar Method 
Of Rope Driving 


AIR HOISTS. 


ELECTRIC HOISTS. N ORTHER 2 | 














chat we employ on our Power Traveling 
Crane is patented. We use a single rope 
in connection with a worm and gear and 


by substituting this method for shafts, 
gears and boxes, we effect a great saving 
in power. The catalog tells. 


LANE MFG. COMPANY, 
Montpelier, Vt., U.S.A. 


BROWNHOIS 


THE BROWN HOISTING MACHINERY CO, 





MACHINE SHOP 
CRANES 


Pittsburg, 





Cleveland, New York, 


CRANE 















WICKLIFFE, OHIO 
NEW YORK, 85 LiBeRTy sr. PITTSBURG 






CLEVELAND ape & CAR COMPANY 


CHICAGO 








HAND 
TRAVELING CRANES. 


Bulletin 5 A on Request. 


PAWLING & HARNISCHFEGER, 
160 Clinton St., MILWAUKEB, 






















TRADE 


(Oo 


a2) 
ep 


Ss 
sree gine 


STANDARD PRESSED STEEL CoO., 


20th and Cleartield Sts., PHILADELPHIA, PA 





Curtis Il-Beam Trolleys 


For 6, 8, 10, 12 and 15-Inch Beams 





Run Remarkably Easy. 
Seif Equalizing Frame. 
nyatt Roller Bearings. 


Overhead Trolley Systems 1000 to 5000 
Pounds Capacity. 


Curtis & Co. Mfg. Co., 


ST. LOUIS, MO. 


Walter H. Foster, New York Hill, Clarke & ¢ 
Baird Machinery Co., Pittsbur Strong, Carlisie & Ha 








TROLLEYS | 
/MARIS BROS | 


PHILADELPHIA 








Our Speed Changing Pulley 
does not increase nor decrease the speed by steps, ; 
but gives any speed. You don’t shift the belt; you 
simply turn a hand wheel. Write for information. 
Speed Changing Pulley Co., 
740-750 E. Washington St., Indianapolis, Ind. 








~ 
The Philips 


Pressed Steel 
Pulley Is 
Stronger Than 
A Cast Iron One 


and is only about one-quarter to 





one-half the weight This is be- 
cause of the sci-ntific distribution 
of material and the new inter!ock- 
ing device. It's fully exp‘ained in 
booklet. Send tor it 


Philips Pressed Steel Pulley Works 
\ Fourth and Glenwood Ave., PHILA., PA J 














If not yet ‘‘ out of the woods’’ on the 
roller bearing proposition, send for 
our new booklet, 

“THE REASON WHY.” 
HYATT ROLLER BEARING CO 


HARRISON, N. J. 


The Speed You Need, 
When You Need It. 
Reeves Variable Speed Transmission 


Reeves Pulley Co.. 
Columbus, Indiana. 





Catalog Free. 




















WW. HUNT COMPaNys 
C+" soue MANUFACTURERS . 
OF INDUSTRIAL” RAILWAY. 


CARS, TRACK SWITCHES, TURNTAGL 
iN STOCK FOR IMMEDIATE “ 
SHIPMENT. 


NEW york CITY 








TRAVELING CRANES Case Manufacturing Co. 


COLUMBUS, OHIO. 





POWER 
TRANSMISSION 
APPLIANCES. 
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The “Crimson Beauty’’ Saves 


You can afford to throw away 
foot presses (if you have power) 
when you can save 33% % by 
using Perkins ‘‘Crimson 
Beauty ”’ 
Warren, Mass. 
out saying that immediate de- 
livery is assured. 
would like to send you a copy 
of his new catalog. 


Perkins Machine Company, 


Main Office, 17 PerKins Street, 


WARREN, MASS. 


333 /o. 


at $60.00, f. o. b., 
It goes with- 


Perkins 



















“OLIVER” 4 TRIMMERS 








More time can be 
saved with this won- 
derful machine and 
more money earned 
than’ with any other 
machine you can buy. 


“QUALITY” Get an “OLIVER” for it is the 
is our one good Trimmer made. A 
MOTTO. joint fitted on one of these is 


more perfect than if made on 

a cheap and flimsy machine. 

We make the ‘‘CLIVER”’ 

Pattern Shop Equip 

ment. 200 machines 

and small tools for 
your use, Send for 


our catalog. 


Oliver Machinery Company, 
16 Mill Street, Grand Rapids, Mich., U.S.A. 


BRANCH: 10 DEANSGATE, MANCHESTER, ENG. 











For Hubbing Dies or Embossing Metals 


engined opening be 
tween rr ids (19% ins. ) 

Amste strength wt 
resist pressure 

Hardened tool steel 























plate is let into center 
of top piaten. 

Weight, 4,060 Ibs., 
height, 73 ins. 

Press, hand pump, 
hand valve, tank and 
pressure gauge all 
mounted together. 

Open t ‘lig zyht and 
very Fo omy. 

A compact, self-con- 
taine i “>. 

Useful to carriage 
bx stuns unufac ture ‘rsfor 
forming the square 
recess in dies. 





Hydraulic Machinery. 
Accumulators, 
Pumps. 


£9 
"Ss 
. 


215-TON 
HYDRAULIC 
PRESS ( 1807). 


T™ Waterbury Farrel Foundry & Mach. Co. 
Main Office and Works: WATERBURY, CONN., U.S.A. 


Western Office: 428 W'lliamson Bldg.. C'evelond. Ohio 
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E.W.BLISS CO 
BROOKLYN, NY-USA 


BLISS 


‘POWER PRESS 


WiTH 
Double Roll Feed. 


These feeds are well known tot 
their accuracy, and are indispensable 
where quick and accurate work is 
desired. 

Send us your samples and see 
what we can do for you. Our prices 
are right 


E. W. Bliss Co., 


No. | Adams St., 
BROOKLYN, N. Y., USA. 


AN OFFICE i pres Paris, France. Lonpon 
ectile ¢ ‘Ltd penis heirs one 

distri it Agente for Chicagc ond vi 

W. Washington Street, Chi 


Awarded 
‘* GRAND PRIZE” and ‘ Gold Medal" 
at St. Louis, Mo. 


** GRAND PRIZE" at Nantes, France, 1904. 





JUST ISSUED 














For All Purposes 


DROP PRESSES oc. scsi 


MINER & PECK MFG. CO., Proprietors of 


THE PECK DROP PRESS WORKS, - 


NEW HAVEN, CONN. 

















Investigate The Sebastian 
Lathe, It Will Pay You. 











“ SEBASTIAN 
Lathes are 
Good Lathes.” 

















Because you will find that the ‘‘ Sebas. 
tian” is a high grade powerful lathe, 
one built to withstand the great stresses 
and strains «f rapid reduction obtained 
by modern tool stools, 

The “Sebastian "’ is equipped with every 
convenience possible; it has a carriage 
with an extra long bearing surface and it 
will cut all standard threads between 5 
and 36 per in 
We make thes 
on special machines. and socan sell them 


e lathes in big quantities 


atalow price. Catalog ? 


Sebastian Lathe Co., 


117 and 1:9 Culvert Street, 














CINCINNATI, O., U.S.A. 








The Almond Quarter-Turn 
Coupling or Right Angle 
Countershaft 


has positive drive, is self-contained and 
self-lubricating, compact, light, sim 
ple and substantial 

Requires no attention exer pt t 
occasionally refill with oil 

Erected more easily than an ordi! 
ary countershaft 

Twenty years test has proved it 
superior to all Illustrated circular 
on request 


Our Specialties : 


ALMOND DRILL CHUCKS, 
ALMOND TURRET HEADS 
ALMOND FLEXIBLE TUBING 


T. R. Almond Mfg. Co., 


83-85 Washington Street, 
angie mgt be zs 


} rie A ‘ x ( Lt I 











CATALOG No. 7. 








Showing Our 
Full Line of 


Measuring Machines, Fixed 
Caliper Gauges, Adjustable 
Reamers, Special Tools, etc. 


Complete price lists and num- 
erous new illustrations. Eight 
pages of useful information for 
machinists. 


MAILED FREE TO ANY ADORESS. 
SMALL TOOL DEPARTMENT 


The John M. Rogers, Boat, 
Gauge and Drill Works, 


GLOUCESTER CITY, NEW JERSEY. 


FOREIGN AGENTS 


Chas. Churchill & C« Lid., London, F., ¢ 
Selig, Sonnent 4 London, E. ¢ 
Cc. W. Burton, Griffiths & Co., London, E. O 
V. Lowen Coy Z Denmark, 
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The Bullard 
Boring and Turning Mill 





How Will You Solve The High 
Speed Steel Problem ? 





It is a matter that you will have to deal with sooner or later. 

You may have old-type mills in your shop that have been giving admirable service. 
And, if you could ignore high-speed steel, they would be all well and good. But you 
can’t ignore high-speed speel, for it won’t ignore you. And the old-type mills won’t 
stand its strain. 

You've got to think it over. And while thinking it over, bear in mind that 
The Bullard Boring and Turning Mill is a new type mill, designed to meet the require- 
ments of to-day, and to take care of later developments. It is the latest achievement in 
a quarter century’s experience and endeavor by its builders. The Bullard will do twice 
as much work as any old-type mill. That is owing to its wide capacity and its many 
modern time and labor-saving features, which Treatise A-11 covers in full. Send for 
the Treatise. 





Box 3050 
i“ AGENTS—Marshall & Huschart Ma 
Bridgeport, Conn., chinery Co., Chicago, Il. The Moteh 
& Merryweather Mchy. Co., Cleveland, 
VU. s. A. Ohio. The C. H. Wood Co., Syracuse, 
N.Y. Harron, Rickard & McCone, San 


Francisco, Cal. Chas. G. Smith Co 


& Pittsburg, Pa. The Milner & Kettig Co., 

Birmingham, Ala. Williams & Wilson, 

Ine fel e) 0 Montreal, P.Q. Chas. Churchill & Co 
@ Ltd., London, E.C., England. 
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No. 126 Y. No. 125 D. 


FACE ARBORS FOR FACE MILLING 
MILLING CUTTERS, 
CUTTERS, With Inserted Teeth. 


With Inserted Teeth. 


Phe body of this Cutter is of 
cast iron, has a taper hole and 
key way, and is held firmly on 
the arbor by a screw The 
teeth are of tool steel, hard 
ened, and are adjustable 

In ordering, state whether 
Right or Left Hand Cutters rhese Arbors have a 
are wanted 


i. raataaat Morse Twist Drill and Machine Co. 
New Bedford, Mass., U.S.A. 








1 toler t fitted to Lathe Spindle 



















ee 
— + The Name Plate +. 
Drills * “ 


T : ale = That's a Guaranty. 
“oe beh eh tt 








FAIRBANKS 


Power Hammer. 


Dupont Vatent 


Simple, 





























Durable, 

Easily 

Adjusted. 

yey wood TAKE YOUR IDEAL 
of Power. DRILL AND PUT OUR 






Requires 
Limited 
Floor Space. 

Wide Range 

of Work. 


Strikes a 
quick, sharp 
blow at the 
rate of 250 to 
500 blows per 
minute, ac- 
cording to 
size of ham- 
mer. 





TAPPING ATTACH- 
MENT ON IT-AND 
YOU HAVE THE 
“CINCINNATI.” 





















POSSIBLY THERE 
ARE OTHER MA- 
CHINES THAT WILL 
DRILL AS WELL- 
NONE THAT WILL 
ORILL BETTER BUT 
DON’T FORGET 
ABOUT THE TAPPING 
ATTACHMENT ON 
THE “CINCINNATI.” 









Cushioned blow. 
25 to 300 Ibs. 
weight of ram. 

Write for cat- 
alog No. 364. 











- 





Albany, 
Baltimore, 
Boston, 
Buffalo, 
Hartford, 
New York, 
New Orleans, 
Philadelphia, 
Pittsburg, 
Syracuse, 
London, Eng., 
Toronto, Ont., 








THAT'S WHAT 
MAKES IT 
WORTH TWO 
MACHINES. 











Cincinnati Machine Tool Company, 


Western Ave. and Dayton St., Cincinnati, O., U.S.A. 


Buck & Hickman, Ltd., Agents for Great Britain R. S. Stokvis « 
Zonen, Agents for Holland and the Dutch East Indies. Canadian Agents 
H. W. Petre, Toronto, Ontario; and Williams & Wilson. Montreal 


Winnipeg, Man. 







Our Supply 
Catalog No. 316 
sent on 
application. 






















Do You Know Where to Find 


Blacksmiths’ Tools and Supplies? 


We have just been enlarging our stock of these goods and have now on our 
THIRD FLOOR a complete assortment of Blowers, Forges, Post Drills, 
Punches, Shears, Tire Benders, Vises, Tongs, Chisels, Hardies, Ham- 
mers, etc. Files on the First Floor. Iron and Steel in the Basement. 
This does not mean “a full line of samples” to look at, but goods ready for 
immediate delivery. 


Patterson, Gottfried & Hunter, Limited, 


Machinery, Metals, Hardware, Tools and Supplies, 
146-150 Centre St. (wane), - NEW YORK CITY. 
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Bevel Gears 


are cut by me theoretically correct, and so are adapted to fine 





SPUR, 


wheels. 


WORM, 





machinery of all kinds. 


Let me quote on your specifications. 
Special Machines for Cutting Bevel Gearing. 


Hugo Bilgram, Machinist, 


I have special facilities for cutting 


SPIRAL, MITRE and INTERNAL 


1233 Spring Garden Street, 
PHILADELPHIA, PA. 








CRANES. SHAFTING. 





° fe C 
Wkrm Ale : C2 Sponp Philadelphia, Pa. 


MODERN MACHINE TOOLS. 


Planers, Slotters, Shapers, Boring and Turning Mills, Lathes, Drills, Boring 
Machines, Steam Hammers, Riveters, Punches, Shears, Bending Rolls, 
Tool and Drill Grinders, Sand Mixers, etc., etc. 


INJECTORS. TURNTABLES. 








THE ACME MACHINERY CO., 
CLEVELAND, OHIO. 
Acme Bolt and 
RivetHeaders, 
Acme Single, 
Double andTriple 


Automatic Bolt Cutters. °v't;"¢ fom | 8 lo. to 
Also Separate Heads and Dies. 











THE BALL BEARING COMPANY, 


(Formerly of Boston), 
Merlon & Girard Aves., PHILADELPHIA, PA, 


MANUFACTURERS OF 


ANTI-FRICTION BEARINGS. 














THE FLAT TURRET LATHE. 


Now built in two sizes: 2x24—12” swing, and 
3x36—14” swing. Equipped with tools for 
either bar or chucking work. 


JONES & LAMSON MACHINE CO. 
Main Office and Works: 
sniaateebage, VERMONT, U.S.A. 


Shultz Rawhide Belt 


SOFTNESS. 
BABLI Rawhide belting has a firm tx 
a surface that is kid-like to the touch, enabling i 
to run slack, yet cling closer to the pulleys 


See Our Advertisement on Page 





dy witl 


Booklet No. 9 tells the story. 


SHULTZ BELTING CO. 
ST. LOUIS, MO. 
New York, Boston, Philadelphia 


Horizontal Boring Machines 
and Cylinder Boring. 





The Binsse Machine Co., 
NEWARK, N. J. 





- Is Important that planers 


be not only 


Spiral-Geared 
72” x 72” 


“Sellers Motion” } 

















leveled accurately when set up origin- 
; } 


, 
# 


ie 


ally, but kept so after they are set up.” 
To facilitate leveling GRAY PLANERS, 


the four top surfaces of the V's of the THE G.A- GRAY CU 


CINCINNATLO. 


[et per, <— 


bed are finished true, so that you can 
place the level directly ontop of them. 
‘There being no wear on these sur- 
alwavs reliable as a 


faces, they are 


basis for leveling. 


The G. A. Gray 
Company, 


Cincinnati. Ohio. 


dP 


es IT op) 


- 
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Sweeping a Mold for a Split Flywheel. 


1 I \ 
koe r ch W ¢ ; 
i ? | i \ ( ¢ i a 
2 i d I g - \ ( e 
+ ] 
4 rte 
‘ f ting re 1 e dirt ‘ 
po ae ne) 





{ t , 
' t ‘ 
opimdis l \ é \ ¢ . ‘ | 
pl ce l on he spindle t Q ) ne as \ ( e” \ 
ind tl rhtened 1 oO the p dle nove | ’ ‘ , ‘ ; 
Strike FE 1s fastened to th tings he s the isting , ; ; ; ee ; 
and has on it piece H, whicl s ft | ; then replaced Parting ae nse eee eee ae i Che sases tien a 
weep the seating in which the core is set ne row of gaggers F is set aroun D 
vhich 18 to form the bottom ot the hub 
vhile the rest of E is used to sweep 
nrm, level bed Castings /, of whi ( A 


> 


here are four, are bedded in at the proper 


istance from the center for the cheek o1 - 








urb to rest on. The castings are shape« 


} 
] 
I 


the ends toward the spindle to be 


jown below the floor some distance to AL ~ 
llow plenty of sand to come between : A 


| 






































them and the casting when the iron flows American M 
ver this end FIG. 2. FACE OF ONE HALF OF WHEE 
These castings JJ are plates, better 
seen in Fig. 5. These plates take the \ rough former Y, Fig. 6, has been tormed in which a cord aid, which 
train when the cheek is closed on and made, some 5 inches in thickness at the turn 1s t torn ‘ channelway thru the 
<eep it from crushing ends, and of a hight equal to the face of green sand for the vent to escape from ti 
Strike E is NOW removed. and the cheek the wheel, the outside and the inside cor holt-hole core Ine ower halve r the 
sing or curb, Fig. 4, is lowered around responding to the outside and _ inside lower arm cores are now placed as H 
he spindle, resting on the joint and on circles of the wheel. This former is now Fig. 5; the top halves are then placed 
ites J. Stakes A, Fig. 4, are driven set the required distance from the center /, Fig. 6: the ores G and /, Fig. 6, an 
wn and against ears B, which are bolted nd the sand is rammed in between it and — piece rp f € st p of ther 
These are give the proper distance | 
wee the tw ( I 





, go ¢ ‘ place 
F 
- e ome i ‘ { 7 tw IT 
—— > vv 
: a inactaiiala 
H i | o 
B ; , ; nae 
] ; 
rie é ed it ) 
SWEEPING H I 
\ T t 
the cheek hese ears are to guide the tine heel th unt being made at the ! edge I 
eek off and on when raised or lowered. top and a row of vents run down withn rt I ere they j the rim are filed 
e cheek or curb is made in four pieces some 1 inch ( shown at vit I t 
1 bolted together as at C, C, ¢ Fig. 4, and out to the curb on joint H finishing heen moved 
\t D, Fig. 4 1s seen an elongated hol The former is then removed, and sweep arom e been set 
the inside of the cheek and extending 1, Fig. 6, is placed on spindle B with ar ana 
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Pieces of board are placed under the center core is chambered, and the split 
rm cores and on top as at O, Fig. 6, and cores of the hub come to very near the 
he cor re clamped together by clamps smallest diameter of the center core, so 

The cores forming the lugs or flange the chamber of the center core has chan 

f the rim where it is split and then bolted elways cut in it for split cores M, Fig. 6, 
gether, B, Fig. 7, are now set on top of to slide up in. The top half of the hub, o1 

| i IO 1 \ | +e O W ) / 

} 
| weig with pig 1 Cind 
re p ed around inside the ¢ ‘ 
d I nied between the rm 
re | | ror 1 1det eine used 
eeded, and the cords from cores / A 
( g d d ( f I ( ndt 
r ( ( ed por rcl in 
4 d ( tthe t ToT | pp 
; by IG. 4. TH 
noe ore vhicl wept ry | | ge 6 
Prd 
°. 
{ 
‘ 
, - 
, rm ¥ hiniet 
FI - PLA 1 MOLD 
‘ Che center being trued up, the strike 1 M 
, xX oO = 
iow removed and cores A, Fig. 7, are set in i 
ae ’ 
he seat swept by P, and the face of the N N 
: “e* 
nold is finished and blacked 
’ zs ; , , K K R 
One emplover of mine thought the lead 
° vas being terribly wasted when he saw 


he supposed, the parting covered with ' 


ad, but when the mold was blacked he 
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iround split core #, which extends above 
them, dry flour is placed between the vents 
in cheek J and the face of the cheek, the 
cores are replaced and the rest of the coy 


ering cores are set. some of them having 


les for flow-off gates and riser, as J J, 


i 
* 
| 
k NO 
’ 
iH K 
hig. 8 Phe I re claye 
, and ( es covered, cinders a 
ylaced back of the covering cores and in th 
( mneiway I H i o é Dety r 
Ve lg ¢ l ( a O] 1 ews 
papers e now d e 4 d cit 
ders, sand is rvvered Ove the pape \ 
t cl aeep nd p es 3 \ bbhec 
to a bearing over the covering cores. Cin 


ders are placed around the center, or hul 
overing, core and run out beyond wher 
inything will interfere with escape of vent 
and cords from cores D, Fig. 5, are pulle 
out; the cinders are then covered witl 
paper and sand is rammed up to the toy 
of the core. Clamps M M, Fig. 8, are laid 
across this core, and clamps N N across 
plates over the rim. Gatesticks are set 
the hub core and cinders are run fron 
vent of center core to outside and covered 
with paper. Runner box O, Fig. 8, is then 


f 


placed, resting on clamps JJ and N and 


























iw the molders pick up old newspapet j | TU 
1 . ' im M 
th which the parting had been covere: ce ‘ieeaeine dilee die wiaeien 
= ind run the lead into the pot it came from 
ind he decided they were not quite as the covering core for the hub, is cut intwo the curb, some wedges » a 
vasteful as he had feared. Old papers laid pieces on a line with split cores 1), Fig. 8, Timbers L are placed, and the runner 
‘ n the floor under a mold blacked over » that each half may be easily handled, built, with f cores P in the bottom « 
ead will help save expense in lead ind, being set separately, it is easy to see tl asin to keep tl and from being ct 
Cores for splitting the rim /, Fig. 7, a1 how each half fits. Thru them are seen by the falling iron Riser C is built 
ow set \s there are no prints for these, holes BB for pouring gates and hole C_ side the runner box, and it has a curb 
hey are set by measure and the parts of for the risers thru which the hub 1s to sheet iron around it, being some 5 incl 
his core for forming the bolt-holes are be fed n diamete t the top and 2 nche 
een at F. The spindle is removed, the The cheek Fig. 4 is now tried on, cov where it ins the casting Gatestick 
hole is filled and center core set This ering cores /, Fig. 8, for the rim are fitted re iet n veight Y Ii wert 
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on to timbers L and wedges X are pushed 
in between runner box and weights, also 
wedges /]X between timbers and box 
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Steel in a Small Way. 


Echoes From the Oil Country — Annealing 
Chilled Gray Iron and High-Speed 























Pieces of blocking are rubbed to a bearing The foundry and the e shop we 
inder timbers / Blocks of wood FR are quite a ong way fro e new sl 
placed on plates over rim A A and pieces When the old Wi ndot 
yf iron, or long clamps are run from un the work was new 
ler timbers L resting on pieces of block W decided to p f 
ng S S to rim of cheek and held down by ie little s] \ 
mp g wedges vetween them f w which t ( ngs tl 
7 ~ 
A EDT | 
r 
r ho I 
| | 
| 
| lB | 
=| mal 
al feiss | 
— TI | 
1] | 
ora a 
amie asi a 
a me 
FIG 7 SHOWING ENDS Of} ARM COl ~ ) OVI NG CORES 


fhe end under timbers L is wedged, then 
wedges V are pushed in between Xt and S$ 

Flow-offs are built from riser J to the 
side of the flask to holes E, Fig. 4. Part 
Y of the mold shows holes Z made down 
thru the extra sand and paper to the cin 
ders for vent to escape. The risers J 
have balls of clay in them and riser O has 
a plate over it and the gatesticks are re 
moved. 

When pouring the gatesticks are kept 
plugged until the runner is half full of 

yn, when the plugs are pulled by two 
men with hooks and the iron is let into 
he mold, thus keeping the first wash of 
the runner out 

When the casting is cleaned it is marked 
ith a chisel where the split is wanted at 
> B, Fig. 1 A wedge is then used on 
ith sides at once and the split easily fol 
ws the marked or nicked line 








| afk ea 
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The plugs used to stop the gate holes 
the runner are rather flat iron balls 
iving eyebolts in them extending above 
e pouring runner. They are blacked 
nd dried and are set over the gate holes 
t before starting to pour 


[he wheel is pumped at 2, Fig. 8, as 


ll as on the hub. The iron settles very 
ly in the rim risers, as there is only 
es head after the iron has run thru 
; ' 
) rie eT he rer t 1 S t 
dv t feed hot ir r ( ( 
r pouring 
- _ | d 
\s a proof that new concerns are still the: 
ng to the front, we may note that the dry 


Engine Company, 
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much muscle, and for the means of 


heating the steel, it is already provided.” 
The young man seemed to think that 
within his capacity, 


it done, but was a bit 


uch a job would bi 
mice he got to see 
to how to get at it. 


“If you will keep on the right side of 


mystified a 


the boss molder you will have no trouble 
Get some sand in a place where it will 
not have to be disturbed. Make a hole in 
it, say 6 or 8 inches deep, and make the 
length and width to suit the size of the 
Have 
a few handfuls of dry core sand handy 
iron, a hand-ladleful will 


piece of steel you want to anneal. 


Get some hot 
do for an ordinary tool, and pour nearly 
half of it into the hole. It should be at 
least 1% inches deep in the hole. Put an 
inch or so of dry sand on the hot iron, 
lay the tool on the sand, put some sand on 
the tool, pour in the rest of your iron, 
shovel hole full of sand and put 
some more on after you have the hole 
full, just for good luck and good meas 


your 


ure; in the morning get your tool. If it 
isn’t soft enough to suit you, dig a deeper 
hole the next time and use more iron and 
more sand, and let it lie longer. You can 
get iron every evening, and you should be 
smart enough to see ahead as far as that, 
and, anyway, it will be quicker than try- 
ing to get the work to and from the 
blacksmith shop.” 

And so it came that this way of an- 
nealing was tried and became a regular 
thing. It even got to be so successful that 
the young man who did it sent word 
down to the blacksmith and foremen at 
the other shops that if they had anything 
that they wanted annealed “real good,” 
they should send it up; and they soon 
found that it paid them to do so. 

When the high-speed steel first came 
we did not try to work any of it into tools 
that had to be machined, but soon we be- 
gan to hear of the wonderful work that 
reamers would do, and to have the an- 
nealed stock offered to us, and we began 
to try it. 

Some of it worked in a fashion, and 
some—‘‘Say, I don’t know what to do with 
this blamed stuff. If a tool made from it 
will last in proportion to the time and pa- 
tience it takes to make it, it will last for- 
ever.” 

After listening to his talk and seeing 
the piece he was working on, there was 
no doubt that it was hard. ‘“’Let’s see. 
Some fellows have been telling something 
about how they went at it to anneal the 
stuff. It has to be heated in a box shut 
up tight from the air, I think, and then 
heated for quite a long time, and then 
packed away to cool. Suppose you try it 
that way once and see how it works.” 
This was in the big shop, and after some 
trying we got so that we could get a piece 
annealed so that we could work it after 
‘we almost al- 


a fashion; that is to say, 
ways could.” 

The man in the little shop had been 
reading the papers, too, and he had been 
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trying to see what he could do at anneal- 


ing high-speed steel. He began experi- 
menting with short, discarded ends of 


tools from his tool-holders; and first he 
reguiar method, but with poor 
He then tried using sawdust in- 


tried his 
success. 
stead of sand and that worked better, but 
Finally 


still it was very hard to work 
he thought of a method that his father had 
told him of whereby chilled gray iron 
could be made very soft, and he tried that, 


and now he thinks that he can anneal 
high-speed steel. 
As this “wrinkle” of softening small 


castings, or parts of castings that have 
chilled and are too hard to machine may 
be new to some, I will tell how it is done. 

Several years ago this foundry used to 
make some light castings that had to be 
turned nearly all over. The turning ex- 
tended to one end, which was the lightest 
part of the casting, and this end would 
often come chilled to a steel hardness for 
an inch back. As the pieces could not be 
machined when they were in that condi- 
tion, they had to be With 
some grades of iron the number that came 


thrown out. 


so hard was not large, and not much ac- 
count was made of them, but bye and bye 
other work got to pressing and the iron 
that was suitable for it made many of 
these lizht castings hard on the end. The 
body of the castings could be worked well 
enough, but these ends not be 
touched. Even the old plan, that used to 
help out with those that were not “ too 
awfully hard,” of grinding back the points 
for an eighth of an inch or more, and then 
grinding off the outside did no good. It 
seemed as if all the iron at hand would 
chill if cast into that job, and yet the 
castings were wanted badly. The boss 
molder wasn’t a chemist, and neither was 
anyone in the office, and if somebody had 
been it might not have helped matters any, 
for miscellaneous scrap is a ‘‘miserable 
sinner’ sometimes. 

In his trouble the foundryman thought 
of what he had seen his father do away 
back in Wales, and he sent one of the 
boys after some gray-iron chips. Making 
a depression in some sand, he poured in 
some iron and, after covering the outside 
of it with sand, he covered the center with 
some of the chips. Then he laid a lot of 
the castings around in a circle with the 
hard ends in on the chips. Covering the 
ends with chips he covered the outsides 
with sand and built it up so that he could 
pour more iron on to the chips. Then the 
whole was well covered with sand and al- 
lowed to remain until morning. 

In the morning it was found that the 


could 


ends were much the softest parts of the 
castings, and after that if any of them 
came hard they were thrown to one side 
until enough were got together to pay to 
bother with, and then they were softened, 
and the process seemed never to fail. 

So now in annealing high-speed steel, 
gray-iron chips take the place of the sand, 
and the steel comes out so that it works 
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nicely. In fact, it works much easier than 
any ‘annealed’ that we have bought s 
far, and, as far as we can see, it does just 
as good work after being hardened 
Without being able to analyze the iron 
I have always thought that the change in 
the chilled gray iron was a 
and when the first of the soft high-speed 
steel was shown to me I was much afraid 
that any action that would make it so easy 
to work would also be liable to hurt the 


so we took some of the reg 


chemical one 


quality of it, 
ular tool-holder tools and annealed the: 

and then treated them, and as far as w 

could judge by their work it did not mak« 
them less efficient. 

Perhaps someone who reads this can gi 
farther into the matter and find out what 
is the real nature of the change that takes 
place. For my own reasoning I cannot 
see why sand would not be just as good 
as iron if it were just a matter of holding 
The rate of heating can be 
by the amount of 


in the heat. 
controlled 
sand used, while the time it is desired to 


somewhat 
keep the piece hot can be regulated by the 
amount of iron that is used, but while 
sand gives some annealing action it is not 
at all like the action of the gray-iron chips 
I will say that this method has not been 
tried by us on large stock; I think the 
largest has not been over two inches i 
diameter. W. OsBorNE 





Can any Machinist Match This? 

A letter from a certain miller who has 
for some time been out of employment 
conveys the information that he had been 
called across several States to accept a 
situation. Upon his arrival he discovered 
that two other millers from far-off places 
had received similar letters and had been 
called to compete with him for the position 
The employer considered that anyone of the 
three would suit his purpose and informed 
them that the cheapest man would be ac 
cepted. The three men held a conference 
and it was decided to permit the first one 
mentioned to make a lower bid for the 
place than they, inasmuch as he had trav- 
eled the longest distance and did not have 
a sufficient amount to pay his way back 
The bid which he made was comparatively 
low, but the proprietor took advantage of 
the poor fellow’s unfortunate position and 
offered him a lower salary, an amount 
usually offered ordinary laborers. There 
was nothing for the man to do but to 
accept it. it was owing to the request 
which the miller expressed in his lette: 
not to publish the matter, for fear, of 
course, that it might prove detrimental to 
him, that The Operative Miller refrains 
from giving the miserable wretch of an 
employer a lot of free advertising.—Thic 
Operative Miller. 





There are now in use on the railroads 
of India four different gages: 5 feet 6 
inches, 3 feet 334 inches, 2 feet 6 inches 
and 2 feet. Two other gages, 4 feet and 
3 feet 6 inches, have been abolished. Our 
standard gage is strangely absent 
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A Decimal Time-Measuring Clock. 
Phe 
hour clock devised by 
Wilfred the 
Manufacturing Company, of Phi 
Pa. The duty of 


that pe riod of 


illustration, Fig. 1, sl ten- 


Mr 


1lOWS a 
a 
which was 
Lewis, president ot 
ladelphia, 
measure 


time ci ten-hour 


working day, and its object the facilitation 
f the processes necessary to arrive at the 
osts of production 

Fal “0 

ies j 








} 
B 
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FIG. I. A DECIMAL TIME-MEASURING CLOCK 
It is an ordinary Ansonia clock with 
the ratio between the hour and minute 

hands changed from twelve to ten by sub 
stitution of suitable gears made in the 
shop. The dial was made of paper, in 
the drawing office, and is glued to the 
riginal dial. It reads hours and tenths 
f hours, no other subdivisions being 


ecognized in this system of time-keeping 


At Fig. 2 is shown a time card. In the 
ipper left-hand corner of this card, op 
posite to the word “Out,” is the number 


This ought to be 3.6, but the decimal 


oint is unnecessary (the total number of 
ours recorded by the clock being but 10 


6 hours would obviously be impossible) 


This signifies that the card was given out 
for a workman to begin a certain job at 
; hours and 6-10, as shown by the full 
line hands on the clock in Fig. 1. Op 
posite to the word “In” (immediately 
bove the word “Out’’), at Fig. 2, will be 
seen 71; that signifies the time when the 


y 
b was finished and the card returned t 


the office—1. « at hours and I-10 


7 

See dotted hands on Fig. 1.) By sub 
racting 3.6 from 7.1 we obtain 3.5, which 
elapsed time on the work and is put 
“Man's 
Chis 3.5 multiplied by the rate per hour 
f the job 


when the whistle 


own under the heading time.’ 


gives the wages cost « 

At7 A.M 
ock starts with both hands at 0 and runs 
When the men stop 
the clock is 
topped, the hour hand standing at 5 
the tenths hand at o. At 12.42, 
men work, 


blows, the 


11 


ill 12 o’clock noon. 


for their mid-day meal 
and 
when the 


resume the clock is again 
started, and runs till quitting time, when 
the clock is again stopped, the hands both 
tanding at 0. 

There are four clocks throughout the 


works similar to the one shown at Fig. 1 


Tabor 
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[he starting and stopping of these clocks 
controlled from the one in the drawing 
cfhce. By referring to Fig. 1 it w be 
seen that the pendulum oscillates in 
slot S in a p f wire. 11 pring 
de this wire , a an 
he pendulum ree to W Whe 
time t stop | t 
wl 11S su ly ched e slotte 
wire) Is pulied down n eK ve I 
nailC. This draws the slotted wires ove 
to the side and stops the pendulun 
a]! the clocks attacl ed to £ ] and G, as 


well as the one sh 
if is time to start again, 
leased 


clocks draw the slotted wires 


and the springs on the v: 


into positior 


so that the pendulums are free to work 
This method of time-keeping is obvi 


ously less complicated than the old way 


For instance, a job is started at 7.45 A. M 
and finished at 1.25 P. M., with 45 min- 
utes meal time; the rate of pay 26% cents 


per hour. To find the cost of the work 
would take considerably more time than 
it would with the hours and tenths of 


1 


hours, and the clock working and stop 


in unison with the men, so t 
IN id 
OUT 0 


ping 


DEPARTMENT DM 
DAY RATE 


all times shows in hours and tenths of an 
hour the working time after 7 o'clock. 
This seems to us to be a very ingenious 
application of the decimal system and on 
calculated to save a great deal of time and 
labor in of Oj 


course it goes without saying that thos 


computing cost work 


over the idea 


ind 


who use the clock soon get 
that it 
perceive that it 
working time for that day, and this, 


indicates the time of the day 


simply indicates elapsed 


being 
in decimals of an hour, the readings agree 


with our monetary and computing sys 





¥ . 
ly 
> al 
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I 1 
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\ 

\\ ‘ eved t Bas . . , > 
respect to holding up heat’ was accom 
plished at the foundry of the Kalamazos 
Stove Company : 3 day afternoon 
ry heat wl h ted of 27 tons of 
1etal d ' lv hee poured when the 
m gave t Thirty minutes were 
pent in a fruitl ndeavor to repair it 
The motor was then removed and another 
motor was taken from another department 
mna set 1) n tl I Irv Tl wa 
! led nt t< ind the heat fin 

f fter a d f an 
ORDER NUMBER 
eis 
Ss r t 
caanaaiee NF 
E j M INE 
DM 
, 
DAY WORK 
Vv 4 Ame Ma nt 
oul forty minute It helievec 
that thi the longest time on record 
that a heat | been held up after such 
in interruption and then successfully fin 
hed.—/ron Molders urnal 


The largest electric light and power plant 


ever installed on leship is on the 
Connecticut” recently launched at the 
Brooklyn Navy Yard. The 
eight Crocker-Wheeler 
direct connected to Forbes engines 


il capacity is 800 kilowatts 


pl int con 
generator 
The 


tet 
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The Development and Use of High Speed 
Tool Steel—ll.* 
BY J. M. GLEDHILL. 


TEMPERING. 


Electricity is also a very efficient and 
iccurate means of tempering such forms 
f tools as milling, gear, hobbing and 
ther similar cutters, also large hollow 
taps, hollow reamers, and all other hol 
ow tools made of high-speed steel, wher« 

is required to have the outside or cut 
ing portion hard and the interior soft 
nd tenacious, so as to be in the best con 


lition to resist the great stresses put upon 
e tool by the resistance of the metal being 
it, and which stresses tend to cause di 
uption of the cutter if the hardening e> 
ends too deep 

By means of the apparatus illustrated 
1 Fig. 5 tl tempering or softening 

| nterior can be perfect ind qui 
ffected inging tl tt nt 

t p ible ( ymndi t pert l 

d I \ Wo 

Tempering of low 

etimye ( ried ll \ ‘ 

ed rod within the utte ( 
lrawing the temps 
tirely tisfactory 1 1entiti d 
iabl duce icl iw by 1dd 
heat ipplication ind further be ( ! 


the difficulty of maintaining tle necess 


heat 


and temperature required, and afte1 
vard gradually lowering the heat unt 
the proper degree of temper has beet 
tained. In electrical tempering these d 
ulties are overcome, a the rod 1s pla ( 
inside the cutter quite cold, and the ele 


gradually and steadily heat 


the 


tric current 


until correct temperatur: 


held at sucl 


necessary, 


when it can be 


temperature 


ng as il 


the current can be gradually reduced 


til the article operated on are cold aga 
ind consequently the risk of cracking 


too udden ( and 


| he 


X pansion ontraction 


reduced very greatly, apparatus used 


very simple, as will be seen by reference: 


he sketch 


urrent, 


It consists of a continuous 


hunt-wound motor directly 


lternating-cur 


oupled to a single-phase a 


dynamo of 


ent the revolving field tyne 
giving 100 amperes at 350 volts, 50 cyel 
per second, the exciting current being 


iken from the 
The 


neans of a stepdown transformer, reduced 


works supply main 


power from the alternator is by 


to current at a pressure of 2 volts, the 
secondary coil of the transforme msist 
ing of a single turn of copper of heavy 


ross-section, the extremitie of which are 


ittached to heavy 


copper vars carrving 
the connecting vises holding the mandre 
ipon which the cutter to be tempered 
placed The secondary induced current 
therefore passes thru a single-turn 
thru the pper bars and vises and man 
drel 
Altho the resistance of the complete 
reuit is verv low, still, owing to the com 


*A paper read atthe New York ’meeting of the 
British Iron and Steel Institute 


more power is naturally required to 


reason of the inct 
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paratively high specific resistance of the 
iron mandrel, the thermal effect of the 
current is used up in heating the mandrel 
which gradually attains the required tem- 
perature, slowly imparting its heat to the 
tool under treatment until the shade of the 

oxide on the tool satisfies the operator. 
The method adopted to regulate the heat 
of the mandrel is by varying the excitation 
current of the alternator by means of the 
rheostat. An extremely fine variation and 
perfect heat control is easily possible by 
this arrangement 
RESULTS ACCOMPLISHED. 


Having touched upon the development 
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increase of that power is by no means in 
proportion to the large extra amount of 
work done by the high-speed cutting, for 
the frictional and other losses do not in- 
crease in anything like the same ratio as 
a high cutting speed is to a low cutting 
speed. A brief example of this may be 
given in which the power absorbed in the 
lathe was accurately measured electrically 
hard 
depth of cut, 1-16 inch feed and speed ot 


teet 


Cutting on steel, with 3-16 inch 


cutting 17 per minute, a power ot 


5.16 horse-power was absorbed, and in 


creasing the cutting speed to 42 feet pet 
minute, the depth of cut and feed being 














nd thermal treatment of high-speed steel, the same, there was a saving in powe! 
will now be opportune to refer to its 9 per cent. for the work being don 
rractic use and to some of the most re- Another experiment with depth ot 
( ork done with it. It is sometimes inch and traverse I-If mpared 
mtended that on the whole 1 much ad vith 1-16 ch ers nd ¢ } 
tag re my results from using lepth of | g in \ 
gh-spee te it it easy to prove f as mucl aS rn ce 1] 
ery greatly to the contrary, and the auth eding wi ! “ 
r propos give me figures and facts weight of metal r d vive 
) its use and advantage, not only by e feed w | 
edge gained from result f his own eing the ne ) ( g 
firm. but also from informat supplied if power re e | 
1 nportan engineering establisl rity I ng if 
——- My 
__ Supply M — = - Ley 
| A * 
“ €¢ Rheostat 
< 
ee 
an Wo 
I der Treatment 
a“ = 
Pe 
6) | LL Vise 
\ 4 
LIU 
—" 4) Se jary T 
a8 
a 
| | ) 
\ \ Pri ra 
——_—_— - 1 \\ VT 
aes ) 
G. 5. A S FOR TEMPERING MILLING CUTTERS, ETC., ELECTI 
ment to their present workshop prac ting, the more quickly wor in be pre 
S¢ ind ror which ne 1s indebted. duced the | pe ¢ st t pr duction 
That great economy is effected is beyond will be 
ill doubt from whichever point of view Again, as regards economy there is not 
the question is looked at: for it is not only nly a saving effected on the actual ma 


rapidity of cutting that counts, but the 


utput of ines 1s 


‘orrespondingly in 


‘reased, so that a greater production 1s 


obtained from a given installation than 


‘utting at low 


steel, and the 


when 


speeds 


with the old tool work Is 


naturally produced at a correspondingly 
wer cost, and of course it follows from 
this that in laying down new plant and 
nachines the introduction and use of 
high-speed steel would have considerable 
nfluence in reducing expenditure on cap 
ital account 

It has also beet proved t t g speed 
utting is economical from mechanical 
tandpoint and that given horse-power 
will remove a greater quantity of metal at 
sot 


speed, for altho 
take 
low speed (by 
the 


neh speed than at a low 


ff metal at a high than at 


eased work one ) 


chine work, but since the advent of 


high 


speed cutting it is now possible, in many 


nstances, to produce f hed articles 
from plain rolled bars, instead of follow 
ng the ld practise th i ng expen 
ive forgings and afterwards finishing 
them in the machine. By this practise not 
only is the entire cost t torging abo 
shed ut the achining he rolled ba 
can be carried out much quicker’ and 
cheaper in suitably rranged machines 
quicker even than the machining of 
forging can be done 

[ Examples f this adduced by the 


iuthor have alreadv been illustrated by us 


it page 7&89.—Ed. | 

Another remarkable samy rf gall 
resulting from the use of high-speed cut 
tine from rolled bars has already bee 
shown at page 752, the articles in tl Se 
heing securing bolts, made by it 
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arm, for armor plates. Formerly where sorbed can always be observed whethe there are other instances, espec 
forgings were first made and then ma the lathe is running idle or cutting we are prepared to build st: 
-hined with ordinary self-hardening steel, Equally remarkable results are obtained chines, where similar and even 
i production of eight bolts per day of ten by operating on stock bars with high- savings can be effected 
iours was usual. With the introduction speed milling cutters, and one example, One pha f milling in w 
f rapid-cutting steel, forty similar bolts among many, may be cited, which is made fri gh-speed steel w 
trom the rolled bar are now produced in shown in Fig Here hexagon nuts for even m orta part th 
he same time, thus giving an advantage 4g inches diameter bolts are made from _ present t re t f gear 
f five to one in favor of quick cutting, olled bars, the cutting speed of mulling itting v being possibl 
ind also in addition abolishing the cost being 150 feet per minute, giving a pro- 1 eC tt f 
f first rough forging the bolt to form;  ductiot f ninety nuts per day, against te ‘ 
n fact the cost of forging one bolt alone hirty formerly More tl nety nut 
imounted to more than the present cost could have been produce ( cl 
f producing to required form twelve sucl een more powe vg 
iolts by high-speed machining. The ¢ \ further « g 
ing speed al wh ch these bolts are ures o 2 ) 
160 feet per minute, the dept ently ‘ 
nd feed be Ing respective ly 1 11 *h ane ae I It ( Tt 
( the weig f ‘ 
ch bo eing O02 te 
-_— = - i ae ae ee ea oe 
z ae T f 
. j i 
| VP 
ae Ce 
: ° =e . 
, 
~ - + 2, 
a 
ver ee ed 
9 Se yy hota . 
pean one Ae 


ae s. 
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lormous sa f in p 
t On the ~ ple ‘ 
see appendix I ( 
uced tf ixtv being 
Vv of te l ) re c 
iving < tne ( d \ ‘ 
xample shows., 
At llustra I 
l wi s done 1s sO 
inch ithe f pe r o 
rength f ipid d ¢ \ re 
as a link driving be ” ( 
nning at very oh ve dd 
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im quality, th ting speed, deptl 
I t, and feed of « hh too respectively 
| eet, ncl at rR 1 l¢ speed 

ve ‘ Ing 160 fe per minute 
\nother striking example of high-speed 
planing on a large grav-iron turbine body 
Cutting speed, 36 feet per minute 
lepth of cut 25 inch nd fe evel 
per inch, the tool cutting for tet 


hours without necessitating grinding. Two 


ols were cutting, each taking a cut as 
de cribed, the SIZ ot the planer being Lj 
14X30 feet. 

Che question of cutting angles for tools 


Is an important one, and the author would 
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ual neh section was used, taking 
it of 7g inch in depth by inch feed pe 
lution, equivalent to an area o 

indet t 0.21875 square inch, the 
ting pe al eine Oo teet pet Ml t¢ and 
emoving 0834 pounds of metal per min 
ute, or the huge weight of 4,010 pound 
pe ut Che tool in this instance wa 
yrovTwecting dis ice Tt I inches be 
yond the ( (see | gv. S) nd l wa 
oO hows the stress on the t 0] lo De is 


78.5 tons per square inch. In an 
other case, cutting forged steel of 35 tons 
ensile strength and offering a resistance 
to cutting of I15 tons per square inch, a 


Decet wer 29 JOS 
ynething It} 78.5 tons per square 
to be thrown on it, whereas when the over 
g is reduced to one-half of th rig 
na d ce eql » Q-10 1 a is 
Fig. 9, the stre owered to 14.27 ton 
‘ square 1m eduction tf So | 
” 
HIGH-SPEED TWIST DRII 
Perhaps one of the most ut ced-t 
evelopments in the use of high-spee 
stee!] has been the manufacture from it 
twist drills, and it would be safe to sa 
that in no other sphere has the new stee 
justified itself to a greater extent than it 


the operations of drilling and boring. as 
































idvise all interested to peruse the paper  1!,-inch square tool being used, the diam- its powers in that respect have revolut 
written by Professor Nicolson, of Man eter of forging was reduced by 1 inch, ized completely modern workshop practis« 
4 chester, and read before the Institution equal to inch depth of cut, while the It is now possible in many cases to drill 
of Mechanical Engineers at Chicago this tool advanced 4, inch every revolution, holes thru stacks of thin steel plates as 
year, and in which he states that the best the cutting speed being 25 feet per min- quickly and economically as by punching 
“Se ay \ 
a ib } 
mee iA AY: 
me 
ies 
RAPID MILLING WITH 
AWHIGH SPEED MILLING STEEL an 
“te ONE DAYS WORK OF IO HOURS. ‘ ame 
uf 90,3% NUTS PRODUCED 7) 
&- FOR ARMOUR PLATE BOLTS. 
* 
FIG. 7. ONE DAY'S WORK, ROUGH AND FINISHED, WITH THE MILLING MACHINE ON WHICH IT WAS DON 
utting angle as deduced from the results ute and removing 14 pounds of metal them, thus avoiding the conseque1 ibil 
of experiments is 75 degrees for steel and per minute With the point of the to: ty to distress the material due to punch 
8o degrees for gray iron. Of course these projecting 34 inch beyond the rest, the ing action 
angles may with advantage be modified tool successfully withstood stress of The plates of torpedo and other boats 
according to circumstances and the nature 51.6 tons per square inch. which are comparatively thin and of hig! 
° of any particular class of work. Altho in actual practise tools of much tensile strength, can now be drilled it 
Objections have been made against high- greater section would be used, the results stacks with such facility that it is no long 
speed steel on the grounds of its being clearly show that, if proper care be taken, er necessary to punch the holes, while 
brittle, but this is not the case where the tools of high-speed steel are quite capable many articles where it was formerly the 
steel has been properly annealed and the of withstanding any pressure likely to be practise to core in the holes, as, for ex 
hardening confined to the c'tting area, met in ordinary workshop practise. ample, in cylinder and other covers, or 
and sufficient support given to the tools \ most important point to observe pipe flanges, etc., it is now cheaper an 
when fixed in the machine when taking heavy cuts is that of having quicker to use high-speed steel and dril! 
J 


\n example of the great pressure-resist 
ing of 


given 


powers high-speed steel may be 


When cutting forged steel of about 30 





tons per square inch tensile strength and 


offering a resistance to cutting of about 


foo tons per square inch, a tool of A 





the tools quite flat on the bottom side and 


supported as near as possible up to the 
the 


extreme edge, as by so doing pres 


sures tending to break the tool are very 
considerably reduced. For example, the 
position of the tool as placed in the rest 
stress of 


shown in Fig. 8. would cause a 


the holes out of the solid 


might 
MILT 


Many examples 
of 
reference is made to a few 


adduced these 


but 


be In support 
Statements, 


striking instances, full particulars of which 


are given in the appendix. 


\ short 


letter 


the author received 


large firm 


time back 


from a of structura! 
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neers in Glasgow giving some remark 


ng 
ible drilling results with high-speed drills 


following quoted 


ne ne g extract may 
Drilling mild steel 2% inches thickness 
nade up of five 3-inch plates and one %& 
nch angle iron, a 15-16 inch diameter 
twist drill made of high-speed steel, and 
ning 275 revolutions per minute, with 
feed of 75 cuts per inch of penetration, 


lrilled 7,924 holes without requiring r: 
rinding, each hole being drilled in 42 
econds 


As a comparison of the superiority of 
igh-speed over ordinary drills, an in 
structive result was obtained when drilling 
1 
i 


forged steel gun-cradles of 5 incl 
and which steel is of a very tough 


ies thick 
ness 
nature. An ordinary twist drill was first 
tried and failed after drilling 8 holes, the 
end being completely fused, but 
drill drilled 124 


suffering injury whatever 


a high 


speed afterward holes 


without any 
The drills were 2 inches diameter, 
it 8o rol 


lutions 
hole was drilled in six minutes, 


running 


rev per minute, and each 
this being 
the full power of the machine 
A further illustration of the economy re 
ulting the 
gathered from the fact that 


irills 
the author’s firm in 


from use of high-speed twist 


may be 
] 


several instances re 


duced the cost of drilling per 100 holes by 
ver 60 per cent. without even altering the 


machines in any way, except by speeding 


them up 


On gray iron equally good results are 


btained. Opens cored holes in 


gray-iron girders, from 5@ inch to 15-16 
do 


1 
WOTK aS 


inch diameter, the high-speed drills 
much 
addition to 


longer without grind 


four and a half times as 


the drills used, in 


considerab!\ 


lasting 


while in another o where the 


moa 


eration 
the solid the dif 


on 1s eigh times in 

vor of t} hig speed drill 
Equal V isfac ry re lift t obtained 
from flat drills and other forms of boring 





SETTING 


tools made of high-speed steel for use in 
bering large holes out of solid bars, shafts, 
forgings, etc., the author’s firm daily using 
lrills of this type up to 12 inches diam- 
eter and boring holes up to 50 feet long. 
Other miscellaneous uses to which high- 
peed steel may be applied include taps, 
crewing dies, reamers, hot punches, cir- 
ular saws, both solid and with teeth in- 
serted in mild steel bodies, marble drilling, 
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il 4 T at s ( l 
f articles w 
to hard wear, such as lathe I 
( t € xp y 
FINISHING ( 
\ mnsiderabl ount of d is 
een throw f 1 tim 
1 ty ike nl t g 
eed stee I ( \ oC I 
leve opment IS ¢ ten n \ t 
extent justified it experier d p 
e | ive br ug the e¢ nt ] ¢ in 
ndered it possil e to rt l I xcellient 
inish at high speeds with tools suita 
formed and properly arranged in the ma 


cl fin 


are ex 


Some very good examples of 
work at high 1 


speeds 
table and 


ines 


shed bright 


hibited on the which have beer 


mostly made in semi-automatic machine 


high-speed steel being used and one cut 


only taken, and it will be seen on examina 


tion that the surface finish is most excel 
lent 

These samples, along with many other 
placed mm the table, also illustrat le fin 
ishing powers of high-speed steel whet 
used in machines suitably adapted and they 


have been turned from the rolled bar witl 
me cut only, being guaranteed accurate 
n diameter to 0.002 inch, while the excel 


lence of surface finish will compare with 


the best obtainable bv the old 
finishing and polishing 


cutting 


This 


finishing quality of high-spee« 


steel is especially tageous for too 
used in automat nd capstan lathes, be 
ause it enables the work to be pi duced 
' . 
Oo vel ch more rapidly nd " 
ccount of tl OTe esistance of. the 
, 
eel ft \ ring 1 ‘ ¢ te iccuU 
Ss en ired 
Acs regards ; ‘ 
Narn ¢ lor | T¢ 1 x 
{ Q 
ent ra ' na oO ¢ vit t 
irpeni! keen < 9 
lee r | 
j 
r 4 
13-4 
- 
Rest 
. imerica Machinist 
FIG. 9 
TOO! 
precious to indulge even i high-speed 


shaving.” 
MACHINE 


TOOLS 


RE-DESIGN O! 
The author hopes that the few facts hi 


has given as to the use and development 


of high-speed steel may indicate some of 


its uses and progress, but he can scarcely 


refrain from remarking that many are 
saying, and rightly so, “Yes! these result 


are verv remarkable: but what of the ma 


system of 


a — —— 
% 
| 
| 
| 
| | 
l ‘ 
1 ¢ a 
ii 
il I 
( I engineers 
lr) , ly done is ad 
l T r 
Wl c 
nearly 
tT ‘ t t 
It é 
1 re ved thre 
r 
CT ‘ { 
Ty 
f , 
1) 
1( 10x 
~ y 
\ F n 
r r \ ' 
] 1 nN ’ ] 4 W y 
t a) rd | +] 
| r n { new 
type é r with high 
pe ] tec | t t t ha 
tur ich a 1Sime ke way 
Irowing if ¢ | teel and iror 
neu »}] ‘ irning wood. and 
mparting a life energy to the whole 
establishment re iarkable « mtrast t 
eepyv rate which etal fi ed to he 
turns | hined for many vears 
past thus exerting an influence on every 
ody therein to get i hustle on that 1s 
positive ( ilarating in its effect 
The chemists and metallurgists with the 
kill they have brought to bear in assimi] 
ting t Y ta] 1) ded hy nature ic 
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make so wonderful a produet as this high- 
speed steel, have set a formidable task to 
the mechanical but it is satisfac- 
tory to observe that in most quarters, en- 


world, 


gineers, altho for the time being in a sec- 
ondary position, are roused to exercising 
their fullest energies in getting level. This 
competition can only be considered as a 
healthy sign, since it will give further im- 
petus to the steel maker, and remind him 
to continue to fathom more and more the 


mysteries ard powers of this steel 


In concluding this paper the author 
would add it cannot be denied that the 
question of high-speed steel is one of vast 
importance to all manufacturing coun 


tries, for if they are to hold their position 
in the world’s competition they will be 
ompelled to study the use and advan 


tages to be derived from its adoption, and 
in addition, to bring up their machinery 
into the most modern and efficient forn 


utmost producing capi 


for obtaining the 

itie 

Che powers of the cutting steel and tl 
nachine should be as nearly reciprocal 
possible, for, given those condition 
manufacturer place themselves in_ th 


for the rapid and 


most favorable position 
economical turnout of their products, and 
for best meeting their rivals in the open 


field of and lastly, notwitl 


standing 


competition ~ 
the 


with the new cutting steel, and developed 


wonderful results obtained 


‘omparatively so rapidly, nothing ap 


proaching finality must be admitted by the 


teel maker, but incessant diligence, ex 


periment and research to discover still 


more the 
metals. should be his constant aim, and in 


best combinations of nature's 
the doing of which not only is there much 
pleasure derivable to himself, but in addi 
tion there is the benefit it is possible 


render to the whole world 


An accident recently occurred to a 1,000 
horse-power steam engine which had been 


running twenty-two years in a mill at New 


Bedford, Mass. On Friday, November 7, 
the builders in Providence were directed 
to make the repairs at once. An inspec 
tion, as narrated in the Board of Trade 


that the would 


a new back cylinder head, piston 


Journal, showed engine 
require 
he ad. 


junk ring: 


piston follower, packing ring and 


piston rod 45¢ inches in diam 


ter and 9 feet in length, also a new cross 


The weight of these parts was about 


14 -tons, and the 


forged connecting rod, 
1 2,500 


vhich was 20 feet in length, weighe: 
ounds. It was necessary to make a 


ng of the back cvlinder head. which was 


lone, and the casting delivered to the en 


gine one day, and after 45 


company in 
hour of continuous labor the various 
packed in a spe 
New Bed 
ford attached to a regular passenger trait 
On arrival at New Bedford the parts were 


Monday 


parts of the engine wer 


‘ial express car and shipped t 


’ : 
issembled, and at 7 o'clock on 


morning, November 10, the engine was 
started, indicating 1,200 hors« power, and 
las been in operation ever since 
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Planing Cycloidal Curves. 
BY HOWARD A. COOMBS. 

At various times heretofore I have de- 
scribed for the readers of the AMERICAN 
MACHINIST a number of planers possess- 
ing some interesting or unusual character- 
istics, and last year I wrote up the art of 


3 
(4 
“~~ 
( j ] 
y ioe 
FI¢ EPICYCLOIDAL PUMP PISTONS OR 


REVOLVERS 


ng, in which the theory of 


tooth 


gear generat 


cycloidal and involute curves was 
briefly discussed and machines for gener 
ating the said curves were described 


had 


some time to describe 


fo1 
f« I 


[ have the purpose in mind 


some machines 


planing the cycloidal surfaces of the “re 
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the complete epicycloidal curve described 
on the pitch circle 2 by the rolling or de 
scribing circle 3. In ordinary epicycloidal 
gear teeth only the initial portion of the 
curve is used, and that to form one side 
of a tooth; the other side being formed by 
a similar epicycloid, the describing point 
of which starts from a point on the pitch 
circle distant the width of the tooth from 
the former starting point, and the top of 


the tooth which would be so formed 1 
truncated. 

Where the revolvers have two lob« 
each, as shown in Fig. 1, the diameter of 


the rolling circle is taken equal to one 
fourth the diameter of the pitch circle 
and if the revolver were 


o have three 


lobes, the rolling circle diameter would 


one-sixth the pitch circle diametet 

The conjugate hypocye oid to t “p 
cycloid formed des Yy Ol 
on the same rolling circle when the latte 
s rolled on the inside of the pitch cir 

Che problem presented is, therefor 
cause the tool to trave relatively t 
work in the path which a pom yf 
rolling circle would describe when iid 
circle was rolled first on the outsid 
the pitch circle to form the teeth or lob« 
and then on the inside of the pitch circle 


to form the spaces, the cut to be made 


the full length of the revolver 


The 


Wilkin, of Indiana, for this purpose, is 


mechanism invented by Mr 


shown in the accompanying illustratior 
taken from his patent, granted May 23 
1893 

Referring first to Fig. 2, the 1 er | 
is mounted on shaft 27, support 
two standards 7, and carrying at it 
outer end a worm-wheel 51, rotatal by 


worm 53 and hand-wheel 54. Secured by 


volvers” of blowers, rotary pumps and the intermediate sleeves to this ft, outside 
like, which partake of some of the charac the standards 7, 7 he ernal gear 
b6 r) ,-35 
matt 7 / _ bo 
[29 R 15 
"7 17 J 2 
9 7 ; | a 7 
a 43 , 24 7 | is 
5 * a 22 ‘ 46 4 

oe 42 37 
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2 VILIKIN i \NER FOR CYCLOIDAI EVOLVERS SO 
eristics ot ; gear cutte 29, 29, one of whi ss 
ind to do so is the purpose of this article in Fig. 3. These are used whe space 
The revolvers, which run opposite or hypocycloidal portions of the \ 
directions in mie sh with eacl thie S are being plane d Each ( f the inter! 
dicated in Fig. 1, are really gears having gears drives a pinion 37, Fig. 3 l 
small number of teeth, each tooth being a stud-shaft 35, journalled i { 
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standards. The pitch diameter of the in- the described movement of the crankpins  rison, of Indiana, by means of which 





























cy 
ternal gears is the same as that of the re- thru the arc of feed the tool is kept point cloidal curves can be planed 
volver, and that of the pinions 37 equals ing toward the center of the pitch circle of In Fig. 4, 1 represents the cross-rail ot 
he pitch diameter of the rolling circle 3 the revolver a planer, 2 the carriage, which 1s disco 
The inner end of each stud-shaft 35 car- To plane the epicycloidal surfaces, ex nected from the feed-screw when the a 
ries a crank 36, having a crank-pin 30, the ternal gears 28, of the same pitch diam tachment st 1 3 the too Ider 
‘enter distance between said crank-pin and_ eter, are substituted for the internal gears which is free t vertically r 
stud-shaft being equal to the radius of the irriage 2 pe e of the ra 
, . \ 
pitch circle of pinion 37. Loosely mounted N , I ecure ea g nt 6, which 
. , 
m the crank-pin isa sleeve 30, the flange of { epresel vl 
vhich is formed into an internal segmental —— picycloida ved 
gear 38, the pitch diameter of which is i 37 ‘ivoted 7 
mne-half that of the large internal gear 28 whe ‘ s \ 
nd consequently twice that of pinion 37 ed engag 
The teeth of this segmental gear engage Oo, where ‘ 
xed, non-rotary pinion 34, equal in diam p \ 
ter to pinion 37 and secyred in axial 
| en herewitl | ( biect I tie 
egmental gears 1 sta 
) ecp the ) I 1) aa - sand 
hich it is op “ ' 
| g 
pear hereinai iy min 
1 } - 
Clamped t ( 14 =] | 
: , 11 es ; ; - — = | 
1 - | 
I }( cre | 
' 
) dr ven | r 57 | S If J 
y ita eversible 
After the 18 f w 1 
S he ne oft 1 t ' wd 
ral pins 30 el t o 
e lengt f the revoly f tl 
I ed, the | e€ 54 ( | 
ch has fF f t P 
Te\ ve ~{ T ‘ 
t lso of \ ging t t ) ; 
ming a { f the { ( 
lling « ( he ré mi p 37 mn { ( | 
f tool and w } , , 9 , ae 
I have show t gt ( t wi 5 ol 34 
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r 1 go irs 28 d the c + iry p ns p er 9 \ 
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the tool-l 42 ild freely swing t p d e1 I ‘ 
1 + 
nd the cr pins 30 enters The yriet « f 
ngagement $ ] r nad niniongs : nt fr eclit ¢ ) 
igag ( ot said gears nd pinions, mie 








nd pinion 23, meshing with said segment 
6 and with the pinion 11 is employed. The 
irrangemen otherwise the same 

To adapt the attachment for both uses 
the ift 10 of the pinion If is mounted 
na disk 20 carried by the arm 8. This 
disk e turned to position the pinion 
inside or outside the pitch circle of the 
egment (¢ d is then secured by the 
set-screw 2 

Figs. 6 a 7 are end views of the ar 
rangements for planing the hypocycloid 


and epicvcloid respectively. 
This simple 
dinary 


arrangement enables an 
be 


which 


adapted for planing 


planer to 


these curves, are ordinarily con 
idered to require a special machine 


Quick-Change Gear for Lathe. 


The half-tone, Fig. 1, illustrates the 16 


inch lathe built by the Bradford Machine 
Tool Company, of Cincinnati, Ohio, and 
equipped with their new gear box, the 


construction of which is brought out clear- 
The method of 
attaching and of connecting from the spin 


ly in the line engravings 


dle will be understood from the photo 
graph and from the elevation in Fig. 2; 
the latter shows also the clutches for con 


feed rod 
for automat 


necting or disconnecting either 


or screw, and the stop rod 


ically releasing the feed 
Referring to the sections given in Fig. 2, 
be seen that 


it will the gear box contains 
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the intermediate E carried on a long stud 
on quadrant F being engaged with one of 
the three in the set D. 

gears in the positions shown, it 


Now, leaving the 
is obvious 
that by operating the plunger controlling 
gears C, 
may be obtained, or 
set C. Then, by the three posi 
for the of 
feed changes is increased to seventy-two. 

At G for 


the key twenty-four rates of 


feed 


in 


eight for each 


gear in 


tions intermediate E, number 


will be noted a the 


support 
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ised. It shows also to an enlarged scale 
the plunger and sliding key whereby one 
of the three gears C 
shaft, 


may be keyed to the 
allowing the other two to rotate 

The nurled be taker 
off, allowing a gear of any required siz 


loosely. knob can 
The three 
gears are fitted with tool steel bushings 


to be put on the lead screw. 


hardened and ground. The center gear 
has a keyway cut thru and each of the 
outside gears a keyway cut on one side 

} | 

i; | 

pu \ 

















FIG. 3 SHOWING LEAD SCREW 








I0-INCH LATHE 


at 
shaft for driving the feed rod and screw, 


Aa cone of eight gears carried on a 


and a sliding gear B which acts as a driver 
for the cone and may be dropped into mesh 
with of the 
that The 
carries loosely at the 
C, any one of which 
a sliding key to the shaft 


anyone eight gears forming 


member shaft driving gear B 
outer end three gears 
may be connected by 
The three gears 
are rotated by gears mounted freely at D, 


WITH NEW FEED GEAR. 
driving gear which is formed solidly on 
its shaft. The bracket G is bolted to the 
quadrant and has the under part cut out 
to allow the intermediate gear to mesh in 
the pinion, and as the bracket turns with 
the quadrant it supports the pinion no 
matter which one of the three gears the 
intermediate may be in mesh with 

Fig. 3 shows the quick-change gear cut 
gears 


out entirely, and ordinary change 
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rHRI tEGULAR CHANGE GEARS 

only, allowing the nurled knob and plunger 

to be pulled in, out, or to central position 

A spring pin holds the plunger when set 
The locking device for the handle whicl 

controls the position of gear B is show1 


at H, Fig. 2, and consists of a shoe wit} 


a semicircular recess at the end whic! 
snaps under the heads of the locking 
screws, each screw head being of a conica 
form, as in the enlarged detail Fig. 4, t 


fill a cavity in the under side of the cor 
trolling handle. The screws can be raised 
and lowered to allow the gear in the fram 
to mesh correctly with the gears of the case 
thereby enabling the operator to use gear: 
other than those ordinarily used, simply by 
adjusting the screws until the gears mesh 
properly. The relative positions of the 
eight screws will be seen from the half 
tone and the front view in Fig. 2 

The cut this range 
from 3 to 46 per inch, the screw cutting 


threads with gear 


feeds being 4% times the feeds for turn 


ing. The 16-inch lathe illustrated is back 
geared 9.25 to 1, has power cross and long 
itudinal feeds, a gibbed carriage, and a 
ground spindle running adjustable 
taper, bronze boxes. The swing over the 
carriage is 103@ inches; the hole thru spin 
dle 1% inches. The cone pulley takes :< 
2%-inch belt, and the machine weighs 
2,000 pounds. 


in 





In the “Caronia,” the latest and larges: 
of the Cunard liners, it is estimated tha: 
1,800,000 rivets were used, the total weigh: 
of which was about 600 tons 
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Tax-Free Alcohol for Industrial Purposes.’ 
BY M. C. KRARUP 


Before attempting to show what forces 


are at work which will eventually compel 
the adoption of alcohol as a fuel for all 
motors, taking the place of gasoline, kero 
ene, benzine, and to some extent of coal, 
and which will finally force the American 


motor industry to produce alcohol motors, 
if at first only in protection of its export 
markets, and which will exert a strong 
yressure for the removal of the internal 
revenue tax which at present stands in 
he way of the employment of grain alco 
hol for any industrial purpose in this coun- 
try, a summary of previous articles in the 
AMERICAN MACHINISsT relating to the tech 
nical status of alcohol as a motor fuel, as 
so far developed, will be in order for the 
purpose of facilitating a general survey of 
the whole question 

Setting aside all possibly illusory accura 
-y in figures, it may be said that: 


(1) The stationary alcohol mot 
een proved superior in dynamic efficiency 
and thereby the equal in economy to thx 


motor burning petroleum products or ben 


1 ] ] 1 


y], provided the price Of alconol 1s apout 


equal, volume for volume, to that of gaso 
line (and somewhat higher than that « 
kerosene or benzol), and provided the 
work represents an approximately constant 
load, rendering possible an approximately 
constant compression and motor tempera 
ture. The present necessity of starting 
the alcohol motor with gasoline, or after 
preliminary heating, constitutes no serious 
objection in stationary work. The alcohol, 
whether pure, hydrated or “denatured,” 
may without practical difficulties be fully 
vaporized before its introduction in th¢ 
cylinder, if the speed of the motor does 
not exceed 250 to 300 revolutions per min 
ute and the stroke is about 144 times 
greater than the diameter. But, so long 
as the compression remains high (90 to 
140 pounds per square inch) equally good 
results are obtained by spray injection and 
a short stroke is no more uneconomical 
than with gasoline. 

(2) For portable motors, as used in 
agriculture and mining, the same holds 
true in a measure, as the conditions are 


similar, with a considerable margin of 
advantage for alcohol added from the facts 
that it may be a local product and that 
the danger of fire and explosions from 
incompetent handling is much reduced 
(3) For marine use the safety of alcohol 
is immensely emphasized in comparison 
with gasoline, while it is superior t 
kerosene in freedom from various com 
bustion troubles under variable loads 
Here the starting with gasoline is ob 
jectionable, however, and the much re 
duced efficiency under reduced loads (while 
characteristic of all explosion engines, with 
any other fuel, in only slightly lesser de 
gree) still remains to be overcome, in part, 
by the perfecting of a throttling system 
adapted for the fuel, a better graduation 


*A continuation of “Alcohol for Motors, 
at pp. 1363, 1401, 1428 and 1494 
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of the artificial cooling and by other means. 
Spray injection and approximately con- 
stant compression under varying power de- 


velopment are strongly indicated as desira- 


ble features yet to be perfected, but which 
when perfected will probably carry with 
them the practicability of starting the mo 
tor, from cold, with alcohol. The prom 
g property of alcohol in these respects 
its combustibility under widely varying 


roportions of air admixture, which should 
ender it po le to have a wide throttling 
ange with small variation of compression 

(4) For automobile work all the disad 
vantages of alcohol for marine work art 
ecentuated, but with the same promise of 
relief—a relief obtained at present only by 
blending the alcohol with gasoline or ben 
ol, which is an expedient liable to delay 
the true solution by obscuring those pecu 

rities of alcohol on which the proper 
throttling system must be based, besides 
eing impracticable in requiring a special 
ed fuel not everywhere procurable. For 
the perfected alcohol automobile motor, 
capable of being started with alcohol alone 
from cold and of being operated reliably 
very much below its full power capacity 
for any leneth of time, the changes trom 
present automobile practise which are in- 


the same as mentioned 
for marine alcohol motors, with a strong 


that multiple-cylinder motors 


dicated must be 
probability 
alone should be used, so that the range of 
power variation may be increased by cut 
ting out one or more cylinders, leaving the 
others working with better mixtures. The 
the and the 
high compression both tending to produce 


water contained in alcohol 


a “cool cycle,” or diminished waste of 
heat, the possibility of dispensing with 
water cooling is in the foreground and 


gains strength if only multiple-cylinder 
motors are used (giving smaller cylinder 
dimensions and proportionately higher heat 
radiation for a given power) 

Farther 
possibility of perfecting variable stroke as 


in the background stands the 


a means of power control which would 
permit constant compression in about the 
same measure as the most perfected gaso- 
line carburetters at present, especially in 
conjunction with gear-driven inlet valves, 
permit constant composition of the fuel 
mixture. Pending such possible develop- 
ments, there should perhaps be a return 


to “throttling on the exhaust” as one of 
the 
‘ompression without varying the composi 
that 


in a cylinder (preferably of 


most ready means for regulating the 


much, on the theory burnt 
gases retained 
omewhat lengthened stroke) have a tend 
as not to mix 

Finally it 
should probably be kept in mind that the 
better 


ency to remain stratified so 


with the incoming charge 


two-cvcle much 
adapted f 
stant 


line which requires constant composition 


principle seems 


ilcohol which requries con 


and high compression than for gaso 


Premature ignition would not easily take 


part of each new 
high 


in power reduc- 


the expulsion of 
the 
would result onlv 


place 


charge with exhaust, at motor 


pe ed, 
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tion without other complications; and 


these phenomena constitute the two prin- 


cipal objections to two-cycle design for 
gasoline motors. 
With all due emphasis on the draw 


backs which still exist to the employment 


of alcohol for automobile motors, it 1s 
evident that each of them has its counter 
part in the gasoline motor and that the 
ilready established excellence of the alco 
hol motor for stationary power opens 

large field of immediate usefulness, fron 


which, as a basis, the adaptation to vari 


ble loads and variable speeds may be Ta 


tionally and progressively acc 
: , 


tlong the lines of modified design 


cated in the f 


regoing 


THE EFFECT OF THE PRESENT TAX 
Under conditions of free industrial dé 
velopment, unhampered by special tax and 
the requirement of a denaturing process, 

evident that the showing already made 
for alcohol as a motor fuel would be suf- 
ficient to secure steady expansion and 


progress in its application in competition 


with gasoline, but unfortunately these 
ideal conditions exist nowhere, and no- 
where less than in the United States. Here 


a tax of $2.08 per gallon not only directly 
use of ethyl alcohol for all 
those for 


vice, crime, poverty and corruption, but in 


prohibits the 
purposes except which make 
directly the same tax compels thousands of 
mechanics to do their work in the poison- 
ous fumes of low-grade wood alcohol and 
removes all incentive to the improvement 
The latter factor 
means a great deal in the way of retarding 


of petroleum products. 


progress in engine design, because alcohol 
must compete with the possibilities of ker 
as with the gasoline and 
While it 


may be impossible, as claimed, to produce 


osene as much 


benzol actually in the market. 


gasoline in larger quantity than 2 pet 
cent. of the kerosene production—quite 
insufficient for the growing demand—it is 


more than a guess that active competition 
with alcohol would quickly demonstrate 
that there may be produced in large quan- 
tities new grades of kerosene which could 
be employed as motor fuel without those 
difficulties from “splitting” of the compo- 
nents, with attending soot, smoke and 
odor, which have so far stood in the way 
of utilizing kerosene instead of gasoline 
and which are at least in part responsible 


for the low thermic efficiency of kerosene 


motors. While such new kerosenes, prob- 
ably mostly hexanes, would not have all 
the advantages of alcohol, being not mis 
cible with water and containing no oxvgen 
to be liberated to help the combu.tion, it 


is difficult to say at present how the 


eco 


vetween them and al 


nomical competition 
cohol would figure out. Thus the tax on 
cohol not only prevents its use, but even 
surrounds with uncertainty the question of 
its economy after the tax shall eventually 
For the removal of 


have been removed 


this uncertainty a series of experiments 
with special kerosenes as motor fuel would 


seem to be advisable 
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Moreover, the tax, deeply intrenched ir 
the fiscal system of government and barri 
caded behind pseudo-moral notions as t 
the government’s patriarchal duty to 1 
as well as to poison potatorial citizens (by 
raising the price and fostering adulteratictr 


of their libations), makes it appear 
many “‘practical’’ reformers that it would 
be a great step in advance if the United 


States would only remove the tax from the 
; ' 


ethyl alcohol, used for about one-half of 


the industrial purposes for which it 1s in 


dispensable, while following the exampl« 


of Germany and France in saddling itself 


with the endless and thankless trouble of 
spoiling it all more or less by a large va 
riety of denaturing processes—a different 





one for ea industrial purpose, almost 


anda huge administrative detective orga 


nization for trapping the violators of the 
system 

position is the one adopt 
Bill intro 


duced in the Fifty-eighth Congress and by 


This half-way 
ed by the author of the Boutell 
the Committee of Manufacturers “formed 
to assist in securing cheaper alcohol for 
industrial purposes,” 


in New York 


movement 


whose headquarters 
is the center of the alcohol 
in this country, but whose ef 
iorts are unfortunately devoted to explain 
ing the intricacies of the connection be 
the fiscal the 
ment and the expansion of national wealt] 


tween interests of govern 
which would follow “tax-free denaturized 
the tax on 
potable alcohol from $1.10 per proof gallon 


alcohol” and a reduction of 
to 70 cents per proof gallon, many and ex 
cellent arguments being adduced to prove 
that the latter figure produces the highest 
revenue 

Altho it is known that the consumptior 
of ethyl alcohol in the industries and arts 
has decreased in this country to less that 
half of ago 
amounting now to no more than 5 millior 
proof gallons (or about 2% million gallons 
pure alcohol), while manufacture in gen 


what it was twenty years 


eral has doubled and the population has 
increased 50 per cent., and altho, on th 
other hand, Germany with one-half les: 
1902 58,632,840 
proof gallons of denaturized alcohol and 


population in consumed 
about 55,500,000 proof gallons of low-taxed 
alcohol, all for 
representing a profitable and varied pro 
duction of the value of the 
alcohol, and from competing 


pure industrial purposes 


many times 
in which the 
United States is excluding herself, and the 
it is that 
cent. of all 


well understood high tax 
So to 90 per 


retail in this 


our 
whiskey 
adul 


ye substituted 


causes 
sold at country to be 
1 wood alcohol to | 

illicit 
] 


by Internal 


terated an 


and tho 16,416 whiskey stills have 


been seized Revenue officers 
in the nine years 1894 to 1903, since our 
tax-rate was raised from go cents to $1.1 
per proof gallon, showing the effect of th 
defeat 


and temperance and 


tax toward corruption and of the 
ends of both 
health; and 


processes employed in Europe, besides be 


justice 
finall 


altho, y, the denaturizing 


ing costly and inapplicable to more that 
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one-half of the industrial uses of 


iDOU 


ulcohol, are recognized as involving tech 


nical losses and troubles wherever em 
ployed and intolerable complications in 
government surveillance-—in spite 
the ide 1 ortp n the | edS ( 
he van of the rest of the world and in a 
osition t uild up new industri ind 
ttering new yme marke for the prod 
ts of agriculture 1 mann ncreasing 
e natio1 ealth by maz dreds of 
llions fd nn \ \ ( S 
protecting the health of her citizens, by tl 
imple expedient of entirely abolishing 
ix and restriction on the production of 
o n aicol na t present 1V¢ | 
cates ] \ ecause ¢ ed t 
e imp t duce Cong t O1 
de y §s I l S r 1 the 1 ¢ r the 
sistal \ would be expected from 
( W ¢ ] 
eum te! ld 1 t ‘ ble 
f sing tor g 130 n 
lo of revenue from some he ) r 
n list tion of ho 
While tl no space in the AMERICAN 
MacuHInist for dwelling upon this phase 
f the subject, it seems impossible to with 


10old the remark that the proper forum fot 


these Clit 


igitation, under 
] ith the 


that the 


fundamental 


ust be w people at 


questions 


may decide 


nvolved are more and more 


c 1 
} 


questions of the 
If a 


important than any 


source of government revenuc na 


tional revenue of $130,000,000 (minus the 
is obtained 


enormous cost of collecting it) 


at a loss of, $1,000,000,000 in national 


say, 
wealth production under the present sys- 
tem, the question of its abolition should be 


made a political issue, with a place in on 


r another of the political platforms, rath 
tink- 


er than subject for congressional 
‘ring 
Chose 


iles have speck 


interested in motors and automo 
il reason to hope that the 


its 


1] 


of Manufacturers will turn 


Committee 
igitation in this direction toward a clear 
ut, permanent solution of the problem, be 
has already been demonstrated in 
that 
a special fuel not everywher« 


ause it 


denatured alcohol, constitut 


‘urope 
obtain 


ng 
ble, subject to onerous regulations, and 
hanging in composition at every political 
indary line, will not for a long time yet 
ommend itself for use in any motor not 
solutely stationary and located in an in 
strial center where the demand for such 


cial fuel may be sufficient to command 
nmerc 1 attentior 
In the American alcol movement 
ns to be contemplated, also, to employ 
ethyl alcoho! as a denaturant, tho in it 
ipest crude grade it is technically the 
t doubtt substance that could be em 
ved 
| d f the Europe plan of 
naturing would therefore, so far a 
tors ar neerned, surely result in lim 
g the use of alcoho ) stationary mo 
rs and the incentive to constant improve 
nt of motor design, derived from the 
ere requirements in mat nd esp 
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cially automobile work, would be lost, to 


nothing of the « 


4 : } } 
say -=heck which would be 
placed on the employment of small, hig 
speed motors in agt lture and ma 

dus ries ()t s ole econom i ll 
. é Sas th 
portance p lap ( r€ e tac tl 
ep e ethy ( ed ( I 
eT! ( r ( 
t g vst tax ‘ 
ct 70 ‘ S pe ) I g WW ( 
ns r etl t I 1 
. uilding up these indt er 
y ft (, Nn Vv" tax 
( indat i tif V 
‘ ( I gall ~ \ 
f a l Oly di | 
\ ( T 55,500,000 
Or g I ( ( rage 
soo C t I 
o ‘ f 
not ¢ 1 
(a hg I! ) \ ( y 
w disprop t t yurde td 
, ne proce c ¢ tl er np 
t Ce ft ( t ‘ ( n 
( nort neu s ( ele | 
suc as ] ws t t ce itured alc 
lw mainly employed the manufac 
ture of sulphuric ether, 2,943,440 gallons 
powde ind fulminates, 917,400 gallons 
elluloid S80,015 gallons i variety 
f other article aggregating 15,581,767 
’ 707 
, , ; , ‘ , 
gallons; while the bulk of it, 38,309,318 


1! 
ions 


including 


was used for 


oO 
aa 


cooking), lighting and motor purposes 


\gainst this stands the above mentioned 
consumption of somewhere near 60,000, 
000 proof gallons of pure alcohol for the 


organic chemical and allied industries, in 
which the denaturant must be rejected, 
even tho the rejection involves the extra 
payment of 56 cents tax per gallon 


ich would spring 


Were 


up and flourish in this 


the industries wh 


country under free 


and « apable ol 


alcohol now in existence 
defending their rights, no power of oxen 


nor sense of allegiance to European pre 





cedent could drag us back to the denatut 
ing system, and it is for the motor and 
iutomobile industries to realize that their 
future development is bound up more with 
what may be than with what is 
In this respect it characteristic t 
e of the blest paper read before iit 
\lcohol Conger n P n 1903 recom 
ended the indonment of all denatut 
ng pr “¢ < T ft the system by 
1 n ¢ ( ' vatcl] the ¢ 
¢ ind exit I ndust ] estal ] 
r T r ng tT ( } na 
the spe leer \ irged ] 
oe f getting , det , 
‘ nethe! ler ¢ - 
I N! ildel vate 
An inkling of what forces mig] I 
I alled t the ppot I iX free 
) 1 popular p { impaign 
e had from some of the facts incident 
ent ed 1 the foregoing remar 
Whether these I ce Cal g ther 
re eff ( Vy tor ilf-1 


im < ( 
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t desired to apply it, (2) the strength 
f the political forces which may be 
gathered in support of the contemplated 
revision of the Internal Revenue laws, and 


(3) the cost of 


producing and marketing 


alcohol in this country, with special refer 
ence, in the case of the motor industr 
and industries concerned in lighting and 
heating, to the corresponding cost ot 


petroleum products—there now remains 


to be presented a few of the facts showing 


the commercial strength which lies in al- 


~ohe y] 


and, for want of complete material, a few 


for lighting and heating purposes, 


straggling data indicating how cheaply we 
may expect to produce ethyl alcohol with 


out reckoning on such organization and 
centralization of the production as_ has 
been effected in Germany, and which is 


indispensable under the German system, 


but which would scarcely be feasible un 


der our agricultural conditions 


Dispensing, for brevity’s sake, with all 
that the Frencl 
j 


technical analysis, we note 


savants, mainly FE. Sorel, recently de 
ceased, and G. Chauveau, agree in this, 
that the thermic efficiency of alcohol, con 
taining 10 per cent. of water, is less pro 


for than for 


work, and still 


nounced heating purposes 


motor less pronounced for 
At 20 cents per gallon 
for 


lighting purposes 
for go-degree alcohol and 40 cents 
gasoline (76 degrees Baumé) and 32 cents 
for kerosene (the two latter being Paris 
ian prices, but the alcohol in reality much 
higher than 20 cents at present), the econ 
omy of alcohol for both purposes would 
still be The 
presence of water is a drawback and not 
an advantage, as with motors. Carbur- 
etted including alcohols 
natured with benzol, sometimes give cer 


unde- 


considerable. unavoidable 


mixtures, de- 


tain sulfuric reactions which are 
sirable in lamps, and these mixtures also 
show a plain tendency to separate into 
their components at low temperatures. 
The advantages of the alcohol lamp are 
those of cleanliness, safety, brilliancy, 
combined with equality or slight superi- 
candle-power as 


They depend 


ority of economy per 


compared with kerosene. 
upon the suitability of the fuel (safer than 
gasoline, cheaper than gas, more easily 
evaporated, and vapors mixed with air, 
than kerosene) for the incandescent man- 
tle system. When the Austrian chemist, 
Auer von Welsbach, discovered the prin- 
ciple, resulting in the Welsbach mantle 
for gas and kerosene, and subsequently 
the Auer mantle for alcohol, the alcohol 
lamp became at once a technical success, 
wick 


tho in the first applications a was 


used to draw the alcohol out of a bowl 
and an auxiliary flame for vaporizing the 
alcohol rising in the wick. This system, 
with later improvements, is still used for 
lamp burners sold to be fitted to ordinary 
kerosene lamps; but for hanging lamps 
and all outdoor illumination the bowl “is 
placed above the flame and mantle, with 


gravity or pressure feed of the liquid to 
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the burner, resulting in a free light cast 
ing no shadow ot the bowl underneath 


The alcohol lamps are manufactured in 


varieties of forms for household uss 
ind illumination of streets and publi 
buildings. They radiate less heat than 
petroleum and give off much less carboni 
acid gas, the proportion for the = same 


candle powel peing 103 tor alcohol against 


312 for petroleum 

This advantage of vitiating the air less 
than light from petroleum or gas, as or 
ly used, also applies to alcohol heat 


In the first 


dinar! 


ers. heaters the alcohol was 


burned direct, but in all those now ex 
tensively sold in Germany the fluid is first 
evaporated and mixed with air, as in the 
blue-flame kerosene heating and cooking 
stoves, their advantage over the latter con 
sisting almost entirely in freedom from 
combustion troubles. 

It should 


alcohol motor also enjoys a considerable 


here be mentioned that the 


idvantage over all other forms of power 


except electric, especially for work in 
mines end tunnels, in vitiating the 
much less. It has even been shown th 


an alcohol locomotive develops less cat 
bonie acid gas in the exhaust than horses 
or other animals of the same work eft 
ciency. 

denatured 


The extent to which alcohol, 


with 15 per cent. benzol, is employed in 
Germany for lighting and heating is best 
indicated in the figures of the total con- 
sumption for 1902, as given earlier in this 
article, according to which 38,300,318 gal- 
lons were sold thru the wholesale and re- 
tail trade principally for these purposes 
and for motor use. 

The satisfaction afforded the public by 
the alcohol apparatus is best shown by the 
increase in their use from year to year. 
In this respect the Centrale, of Berlin, 
gives an example in the sales from its 


main and branch salesrooms (exclusive of 


dealers supplied) for three years. The 
results are shown in the table. 

ALCOHOL UTENSILS. 1900-1. 1901-2. 1902-3. 
Small hand cookers...... 28,000 78,000 94.300 
One-flame cooking stoves. 1,700 9,300 11,650 
Same, better grade....... 2,200 8,000 8,900 
Two- and three-flame 

cooking stoves........ 1,550 5 530 7,300 
Flatirons (both tailors’ 

and household use)... 2,300 19,000 29,000 
Heating stoves............ ‘ane 600 3 000 
Lamp burners........+.+. 330 20,000 | 37.500 
Hanging lamps.......... . 1,380 1,850 5 °'* 
INCREASE IN THE SALE OF ALCOHOL LIGHT- 

ING AND HEATING APPARATUS IN GER- 
MANY 


The flatirons are self-heating, containing 
enough alcohol to keep them heated for 
two hours. The demand for this article 
exceeded the supply in 1902. 

In the matter of the cost of producing 
ethyl alcohol the price of land, the con- 
ditions of the agricultural labor market, 
the development of auxiliary industries to 
dispose of by-products, the crop market, 
the transportation .and a multitude of 
minor local factors, conspire to confound 
all accuracy of statement and general ap- 
plicability of facts. In Germany depend- 


ence is placed on the potato crop, more 









or iess 


reinforced by the beet c1 ip accord 


ing to the status of the beet sugar market 
3ut Germany has 6,000 distilleries opet 
ited in connection with tar 1 rur 
estates Chey pr duce 1 rude ilcoho 
afterward refined the large al dis 
tilleries. Lately loc surpl ops of 
potatoes have been used for fodder, being 
first cut into chips and evaporated in dry 
ers The alcohol industry, thru prize 


offered by its various organizations, has 


called into existence cheap evaporation 
processes. Thus much is done to reduce 


and equalize the cost of production from 
this crop, which is a yet an insignificant 
Inited States Phe 


one in the [ potato 


crop of the principal countries indicated 
in the following figures giving the relative 
production per capita of the population of 
Austria 44.8, Hun 


Great Britain and 


each: Germany 64.3, 
gary 30.6, France 39.4, 
Ireland 12.4, 
States 13.8. 

he potato crop and its util 


Russia 33.0, and the United 
ration en; 
bles Germany to sell 90 per cent. alcoho] 


denatured with 15 per cent. benzol, for 


15 to 17% cents per gallon 

\s about 170 pounds of potatoes are re 
quired for producing as much alcohol a 
is obtained from one bushel of hard, dry 
maize corn, or about 2% gallons or 4! 
proof gallons, approximately, and the res! 
for 
distillation, while that from potatoes is of 
small value, it is easy to figuri 


at which 


due from the corn pays the cost of 
the price 


potatoes must be produced in 
order to compete with corn at any given 
price for the latter. It is of course the 
price of the produce laid down at the dis- 
tillery which counts. Roughly speaking, 
the proportion should probably be about 
one to four in the price of equal weight 
units of fresh potatoes and dry corn, in 
order to compare in economy for alcohol 
production, but one acre of potato land 
will easily produce four to eight times as 
great a potatoes as of 
tho the crop varies greatly according to 
the soil and the amount of labor put into 
the cultivation. 

While reflecting on the meaning of these 


weight of corn, 


figures, it seems rather interesting to note 
that our government at present actually 
places a tax of about $5 on every bushel 
of corn that is converted into alcohol 

Mr. Havard, the president of the Agrat 
ian League of France, looks to sugar beets 
as the main source for alcohol production 
in his He that 1,540 


country. reckons 


kilograms (3,388 pounds) of beets pro 
duce 1 kectoliter alcohol (about 25 gal 


lons) at a cost of 7.50 francs ($1.50) for 


7 
the distillation and 30.80 francs ($6.16) 
for the beets, from which should be de 
ducted 5 francs ($1) for the value of the 
plup, leaving a net cost of 33.30 francs 
($6.67), so that the alcohol could not very 
well be marketed for less than 37 francs 
($7.40), giving 37 centimes per liter, ot 
about 30 This 
rather a hopeless computation in compari 


cents per gallon seems 


son with the figures realized in Germany 
and the 10 cents per gallon alcohol which 
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hould be producible e United States doubting the mathematical proofs given Thx ¢ ist 1 \ un 
from either potatoes I 25-cents-pel DY these scientists, something e 1 ean 
bushel corn the mere statement that the stress is uni he yr, With a g ) is 
It is stated that Cuba fi y ifficulty f me must nclude tha : tr B t rht \\ \\ 
lucing a hol at 10 ce per gal Mr. Levin's t t SS 





























“ane, and sil repo! ece ed 1 \ natte f \ \ vy tha \ M t 
regard distillation fr zh I we first de ‘ \l | At pag . viewed “Ele 
nolasses Kans nd ft grape skins rticle. as we agreed w Mr. Moss , ents of G 1) P ( ge & 
n Calitorni asic assumptio1 Ss er! ‘ ~ b I ( i 
The Lignum Inversion Company, of fore making a final decision, however, w« [ w enien¢ 
Highland Park, Ill., employs the Classe submitted the { highly ; " ‘ 1 grea 
process tor making ethy alcolh fr tent analyst, a tormer professor of ana mal defect ‘ ‘ 
s2wdust From 1 ton of sawdust there is lytical mechanics, who is now immediate y an é the | view 
ybtained from 200 to 250 kilograms (44 oncerned with the subject of the stresse¢ wever, ther W | 
to 550 pounds) of glucose, of which 85 in revolving bodies, and who had already not quite understand, me of whicl 
per cent. 1s fermentable ft cohol pr given full consider n to Mr. Levin’ t te nw t ‘ that 
juction; and the residue of the sawdust is problem, and he informed us that he ircely 1 uling prac 
turned into fuel briquettes he Sarnie igreed with Mr. Levit ind that h fit W ( el ‘ te 1 
method is employed in Norway, where it results were identical with  thos¢ 1) ! Pe t 
yields about 31 gallons etl yl alcohol at she Ed ( te a t e ft 
net cost of $3.90, or between 12 and | —_——— —— 
ents per gallon. In the sar ountry tl Fitting the Taper Pin in a Clapper Box t M 
alcohol distilled from potatoes comes at Editor American Machinist rept ntative f re\ ractise 
oO CEé per 2 le \t page 134 here c roest ) If tl r ; “ee 
The only legitimate cor ) Cameron,” of a jig for boring the tap 7 
eems pe sible to draw ese da 
that low t produ I = ae 
must everywhere depend larg up ; ) 
idroit uti tion and real tion / f 
cal conditions, but wl loubt tha corre aa ae 
he distillers of the United State tl ions 
who are now in busines nd t e€ W 
vill enter the field when t tax sha - a See 
have been removed or modified —will be i) “a eo 
equal to this task, greatly assisted as they = <<) / © ) 
will be by the great variety of agricultura uaa | ~™ — 
products of which the soil is capable and Ltt 
the inclination which is manifest among 
American farmers toward the industrial Two Slip Bushing 
ization of agricultural work: ™ ™ ied 
: J y 
4 
Letters From Practical Men. ° 
Radial Stresses Due to Centrifugal Force in \ 
Revolving Bodies. Y 
Editor American Machinist a | 
At page 1389 you published an article FIG. 1 FIG. 2 PE) Ppt 
Mr. A. M. Levin on the stresses in om species 
; ; }1IG FOR TAPER PIN HOLE IN CLAPPER BOX 
rapidly rotating disks, and at page 1572 
Mr. Robert Cramer calls attention to the holeina planer clapper box andclapper. A f the “Mar f Drawing” edited 
fact that Mr. Levin’s deductions are jig similar to the one he suggests is in use’ by the writer two yea igo and reviewed 
‘ 


wholly without rational basis. In an ed it present in the shops of the Whitcomb in the AmMerIcAN MACHINIsT, Vol. 25, page 





rial foot-note you infer that there is dis- Manufacturing Company, Worcester, Mass. 1559. The t ed in both rep 
greement in the deductions reached i ‘he jig has tv steel straps A and B_ resent the average practise of the hops 
this matter by those competent to discus screwed and doweled to the top, and tw ‘ the V p from exten 
t You state that “others beside Mr shoes beneath the held in position by e correspondet nd which results 
Levin consider the stress to be uniform screw d p \ Che work re pl d M HIN 
Mr. Levin’s opinion in the matter is not lone in a drill press and the operations \ 25, page 874 . 
orthy of consideration ince he ] d follows, the small bus! rom extensive experience in the field 
rily assumes uniform distribution witl ng being while the small diam [ ed that t g graduate 
it any proof or other consideration of eter of the pin 23-32, the large diamete esse y | wledg f 
e point The whole subi« s bevond eing 27-3 \ neh drill is rn in lratting-1 er fore it h 
e elementary mathemat ised by Mr ightly more than half way and a 25-32 been my purpose to te 1 ne sys 
evin. nch hole is drilled from the opposite side t ( fort possible and 
Your readers will doubtless be glad t to meet it ifter whi the ¥% hole is to use a system that the average of the 
see other opinions in this matter fron enlarged to 11-16 inch. The %-inch bush- reputable drafting-rooms in the country 
hose competent to express one Mr ing is then inserted in the jig and tw Since there are a thousand and one sys- 
reamers are used having a bearing in each tems, all of which are different, it becomes 


‘ramer very clearly presents some of the 
melusions of Professors Stodola and end of the jig. The first or “hogging” impossible to incorporate the details of all 
doubted. reamer has stepped teeth and is milled on of them in any one staridard system. In- 
for 1 spiral, the second having nicked teet}] dependent of the system in our drafting- 


Grubler, whose ability cannot be 


Intil some logical reason is given f 








room and in order to broaden the view of 
the students in general drafting-room sys- 
tems, I have offered an elective and sepa- 
rate course in drafting-room systems and 
organization which I hope will fill in the 


chinks. Of course we do not expect to 
make finished draftsmen of the students, 
but hope that they will have a fair knowl- 
edge of the science or trade. 

This is the first time that I have replied 
are not 


pardon 


to a review which in most cases 


harsh enough, so will you please 


ne for this lengthy explanation which was 


only evoked because the authors felt that 
there might have been a misunderstanding 
in the clause referred to 

Thanking you for your kindness and 
ourtesy, I am, C. E. Coorrpce. 

[The reviewer is unable to see any am 
biguity in the words quoted, to which was 
dded “altho as a whole they represent 
rrectly and en bly the usage of the 


rOT 
Op 


That Jack-in-the-Box Speed Change Gear. 


Editor American Machinist: 

I, too, have tudied the ubject of 
variable speed changing gear for years, 
and was therefore much interested in the 
rticles by various writers that have ap- 
peared recently in your journal. So far 


I have seen nothing new in the construc- 
tion of such gears, and find that the au 
invented 
last 
For instance, 
the gear designed by Mr. De 
be found on the Reinecker relieving lathe, 
where to my knowledge it has been in use 


thors of these articles have re 


that 
twenty-five or thirty years 


gears have been in use these 


Leeuw can 


for ten years. 
I enclose a drawing of the arrangement 
shaft which is driven by 
BB are the two miters 
atached to shaft C. D is the miter con- 
nected with the worm-wheel. E£ is the 
leading screw thru which shaft F drives 


A is the driving 
the lathe spindle. 





H 
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os 
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D by the change gear between the shafts 
E and F, This simply and absolutely 
constitutes the gear as designed by Mr. 
De Leeuw. 

To make the meaning of this gear com- 
prehensible, I have to go one step further: 
Shaft C is connected with shaft H again 
by a banjo plate and change wheels. This 
shaft drives the cam in the center of the 
saddle for the relieving of cutters. All 
these gears are in active operation when 
relieving a hub cutter of rapid pitch, say, 
If the teeth 
straight 


for instance, 6 inches pitch. 


in such a cutter were milled 


that is, in the plane of the axis— 


across 
one side of the teeth would have no cut- 
ting angle, while the other side of the 
me tooth would have too great a cut- 
ting angle Such cutters are therefore 
nilled with spiral grooves which approx 
telvy run at right angle their lead 
1 consequently necessitate sooner or 
( lig movement as tne saddle 
dvance Tr] iccomplished by either 
iccelerating r decreasing the ratio of 2 
» 1 from shaft A to ¢ by means of 
change gears between shafts E and F, and 
the worm-wheel and miter D 
Coming back to speed-changing devices 


again, I beg to point out that a great mul- 
of such gears already exist and they 
the and 
For instance, all 


titude 
are largely employed in textile 
silk machine industry. 
roving frames have a speed-changing de 
vice very much allied to the one I have 
described, but up to now nobody, to my 
knowledge, has been able to design one 
to satisfy all the requirements of such a 
gear. Cart L. ScHMIDT. 


Leeds, England 





Sawing Helical Grooves in Brass Tubing — 
Making Thin Files. 
Editor American Machinist: 
The article, “What a Circular Saw Can 
Do,” at page 1428, reminded me of an ex- 


tT 
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THE JACK-IN-THE-BOX SPEED CHANGING GEAR AS APPLIED TO THE REINECKER RELIEVING 
LATHE. 
the worm shaft G. Between the leading pedient I used some time ago in cutting 


screw E and the shaft F is a banjo plate 
for the reception of the change gear. The 
ratio of the revolutions of the shafts be- 
tween A and C is 2 to 1. This ratio can 
naturally be increased or decreased by ro- 
tating the worm-wheel attached to miter 


helical grooves in small brass bushings. I 
received an order to make 200 bushings, 


1 inch long, 14 inch in diameter, with a 
helical groove of 2-inch pitch, 1-64 inch 
wide and 3-64 inch deep, Fig. 1. The 
bushings were made on the screw ma 
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chine, but when I wanted to cut the spiral! 
groove I found the universal milling ma- 
chine so crowded with work that I could 
not have my bushings out in time. As 
the groove was not required to be very 
accurate, I improvised the device, Fig 

speed 


to be used on a plain lathe 
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SAWING HELICAL GROOVES 
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TOOTHING A THIN SAW 


In a piece of 1-inch brass rod I drilled 
a 44-inch hole, allowing sliding fit for the 
bushings, and fitted this brass rod in the 
hand-rest of the lathe. | a No 
26 Brown & Sharpe saw of small diameter 


mounted 
very carefully and set it up as shown, 
with the center of the hand-rest vertically 
under the center of the saw. The angu- 
lar position of the guide hole relatively to 
that of the saw determined the pitch of 
the cut. 
pitch I had to ascertain experimentally by 


The proper angle for the 2-inch 


feeding a piece of 14-inch brass rod thru 
the hole. Then I took a piece of drill rod, 
as long as I could get it, threaded it on 
both ends and fixed about fifty bushings 
on it. By feeding this steadily thru th 
guide hole I got a fairly uniform groove 
in the bushings with the pitch just accu 
rate enough for this job. After the groove 
was started, the 
groove itself, thus maintaining the proper 


saw was guided by thx 


pitch. When I got the next lot to make 
there was no more experimenting to get 
the right pitch. I put a sample bushing 
in the guide hole and, lifting the brass 
piece up against the saw, I determined 
both the depth of the groove and the 
proper angle for the required pitch. The 
second time it took me only three hours 
to set up the fixture and to cut 500 of th 
bushings. The groove at the end was t 


be made a little deeper by rounding the 
bottom. First I thin files for this 
purpose, but the few I kept in my tool box 
were broken before I had rounded a dozen 
of the slots. As this was too expensive, I 
had to t cheaper 


used 


devise a wavy of getting 
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files for my job. I hunted up a thin clock It was intended for drawing up car floor with the practise of soi t the largest 
spring and made a kind of a saw out of it. plans and was adapted to make drawings manufacturers of Chicago. Every founder 
Afterward I found saws like this very about six feet long by two deep, the ordi- w 
useful for brasswork, and especially in nary machine being used in connection date uses the molding machine extensively, 


experimental work for instrument mak- with a sliding guide and a straight-edge. and the larger shops, particularly those in 


ers, so that a few hints on this subject The straight-edge was of tee section fast- the ag tur mplement line, have them 
may be welcome to others ened to the board by screws from below, ‘down fine.”’ I know one shop in Chicago, 


Clamp the spring, of the required thick and made from a 1'4-inch square steel known the world over for its pipe and fit- 
ness, between two pieces of flat iron‘or bar, the surfaces against which the guide tings, whi t the same principle 
brass in the vise, with about 1-32 incl bore being machined true. The guide was f handling sand and ting idvocated 
projection. Then use a good, hard chisel f gray iron, with a finished groove, and bv tl riter referre 
Hold the chisel at the nec sary ing i¢ had projections it W 1 he swiv i 
earned by a little experimenting, and give screws of an ordinary head bore. Of tl 
with the hammer a blow, thus forming tl iccompanying sketches Fig. rt is a plan ! ling 
first tooth (see Fig. 2 If now this tooth Fig. 2 a side vi 1 Fig. 3 ect 

e examined S ( he cent f | 1 y 
n the forward part of t | Phe pring i e of t vice 

urr serves as guide or sto] ittit h |e ed t ead nd 

lge of the el in the for f vn p g 

icceeding t d so Unit e ad Q t ead | f 
) vs of the mime W I I e ¢ I nd the weig of 
form row of teeth. Having t t its p t . I 
equired length of the spring g g lox g | S150 

veen W pier f flat br tx Q fi la 

indle to it (Fig. 4) As | 4 here I ( why if ng g O 
saw might be used in expe ‘ C eda | rod e ( 1 
n cutting curved slots or in cutting s ( mil g ( 
in very small screws, etc. The advantag: everal men could be working at the same beet roved \ g new flask 
is that clock springs are of great flexibil tin Whenever it is desired to move the TI made 3,000 of tl gears each se 
ity, have the right temper for bt Wo! lachine along, it swung up and that n f I veal ll make the 


A New Way of “ Laying off ’’ Templets 
) KF dito American M nist 
{ j I called upon Mr. Alteneder, the draw 














— ng instrument maker of Philadelphia, re 
=— —= = 4 cently, and while there he showed me a 
c : Drawing Board =< new way of laying out templets which he 

\ ~ ee : —— has devised 
(\ SY , 7 - This method can be applied to templet 
\ : for any purpose where precision is essen 
FIG, 2 tial Take, for instance, the templet for 


the face of a narrow formed milling cut 
ter with several curves in it; any tool 
maker knows how difficult it is to scratch 


these curves actual size on a piece of steel 


Pivot \~ _ a / Adjusting Screw Of 
7 (0 





course it’s easy enough for the drafts 
man to lay out the curves on an exagger 


ted drawing, say ten times the actual size 





. but paper surfaces are on ing and steel 
Catch Lever -P 4 g and ste 


surfaces are another there 1s also a dif 


ference between a drawing pen and a ste¢ 








criber. When it comes to reducing tl 
drawing to one-tenth nd lay it 
oe t t teel the re | eg It t 
w *: +} 1 ¢ f £] e ti 
FIG. 3 é Q m 
y American Machin has to té iw P é 
, 
Ri Qo night 


FIG. 1 Mr. Alteneder’s met 1 of] ne off tl 
4 MODIFICATION OF THE UNIVERSAI t FTIN MACHINI 1". oe OL ‘ oe oe S a 


; ; ‘ T 
and can be procured of all sizes in many releases the catch lever, allowing the ma bsolut © desired. it 
laces where ready-made tools are not to. chine to be readily transferred. Some la ; t rt é d off 
be had at all B. O. SCHOENHERR bor and pains were necessary in the fits, ih re oo de 
——. but it seemed to work very well, altho for lt drawing 
Modification of the Universal Drafting Ma- real accuracy some changes would doubt easy t roduc ae oo ; 
chine. less have to be mad DRAFTSMAN ay ORFs ES a oO — 
It is tl f tened ¢ rd and nhot 


Editor American Machinist: — 
: ie . , . = S ewiteunl , 4 errot 
An adaptation of the universal drafting “™ Profitable Molding Machines graphed act W 


>i | m tl wigis lrawing i 
machine that may be new to your readers Editor American Machinist: been made 11 © OME Uldw tig G 
ame to my notice not long ago and, as The article by R. O. N. at page 1539 on ided by 100. Supposing the error in tl 
there are no patents on it, perhaps some “giving the molding machine a chance” drawing to be .or inch, the error in the 


f your readers can find a use for it indicates that the writer is not familiar actual size negative would be only .ooo1 











\ , , — 
inch, which certainly close enough tor 


most of us. After the negative is made, 
with sensitive 


other 


steel is coated 
the 


thereon 


a piece of 


solution and curves and lines 


printed photographically; the 


whole cost being but a few cents, and ac 
uracy assured 
Mr. Alteneder 


camera f 


was obliged to make a 
for this 


found that the photographers outside the 


special purpose, as he 
shop were not particular enough and while 
the print on the steel was correct in total 
width the curves and other lines were apt 
to be foreshortened, owing to the drawing 
not placed the 
photographic plate. With templets “‘laid 
ff’’ by this method it is up to the man be- 
hind the file to produce a good templet by 
a 


ip be made and the templet spoiled, a 


having been parallel to 


following accurately laid off lines 


new “print” can be made at little expense, 


ind as long as the negative is in existence 


luplicate cutters or templets can be made 
DIXIE 
Drafting Room Practise. 
Editor American Machinist: 

In the October number of Power, ‘‘At1 
Old Hand” describes what he terms “The 
Commercial Draftsman,” urging the young 
men of that profession to adopt time 
saving methods in their work by leaving 


out all unnecesary and superfluous details 
ind pleasing effects, thus securing favor 
in the eyes of their employer and more of 
The 
article, altho an employer 
forget that 
are not altogether what they make them 
but 
since they drew their first line, to 


the “long green” in the pay envelope 
author of the 
himself, seems to draftsmen 
that they have been obliged, 
make 
drawings to conform to some system, more 


selves, 


or less elaborate, devised by their supe 
riors. When a man has left an office 
where the more elaborate system is in 
vogue and strikes into one where most 


any old kind of a sketch goes, unless a 
fair chance is given him to change his 
ways, he will soon be seeking pleasanter 
surroundings. It’s just the same on the 
other hand, and in either case the only 
way for him to win out is to follow the 
adage, “When in Rome, do as the Romans 
do.””. The successful draftsman is he who 
can adapt himself quickly to the methods 
obtaining where he is and 


and systems 


can turn out satisfactory quantities of 


work up to the standard of such methods 


I believe with “An Old Hand” that 
there is much unnecessary work done in 
many. drawing rooms: that there is too 


much clinging to the idea that every little 
detail must be just so-and-so or the draw 
ing is worthless. I have had a chance to 
look over the oldest drawings in several 
shops and have seen some beautiful pict- 
urcs of machine parts in colored inks and 
washes, compared with which the latest 
drawings looked even and have 
thought still chance for im- 
the saving of time. Un 
must 

but 


rough, 
there was 
provement in 
drawing room 


and 


questionably, every 


its own standards, 


liave 


system 
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elaboration is The 
the the 


go either side 


umnecessary costly. 


foreman who can draw line at 
neutral axis, as it were, to 
of which means unprofitable expense, is 
rare indeed, yet that should be a foreman’s 
constant goal. In the hope that what fol 


assistance in the 


lows may be of some 
striving for this ideal condition, I have 
jotted down what seem to me to be some 


»f the best points in the practise of a num 


ber of drafting-rooms of recent acquaint 
ance. 

In the 
be made on sheets in a 
be folded 


mensions of the smaller, as 9x12, 


should 
series of sizes, the 
to the di 
12x18, 


first place, the drawings 


larger of which can 


18x24, 24x36, etc. Even tho the drawing 
room is fortunate enough to 


for filing all its drawings without folding, 


have space 
when 
found 
convenient for envelopes of standard sizes, 
besides the 
When an order is 


than likely the pur 


such an 


be sent 


arrangement, prints are te 
| 


V 


away, will be extrem 


resulting businesslike neatness 
received for i ma 


hine, more 


yA 
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FOR FREE-HAND INKING 


PEN 


party has been promised shipment on a 


certain date. If it is an engine or a gov 
ernment job, probably there is a formida- 
le looking penalty attached to the con- 
tract, should the agrrement in this respect 
not be fulfilled. In drawings 
must be had before a can be 
in the shop, and the quicker the better for 
all concerned. The 
first, so details for the pattern shop must 
receive the first These should 
not be delayed until every little oil-cup and 


1 
I 


any 
start 


case, 
made 


castings are needed 


attention. 
thumb-screw is correctly provided for, but 
ust as soon as the pattern dimensions are 
determined, a sketch should be sent to that 
larger, 


will be found very con 


department. For this a 9x12, or 
carbon copy-book 
venient. The copy can be safely sent out, 
the draftsman retaining the original pencil 
drawing for reference or often for 
changing slightly and inking for a per- 
manent drawing. Sometimes the parts 
may be too complicated for a sketch of this 
character and in sucha case a paper tracing 


in pencil could be made from the layout 


very 
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as the next best way of getting the work 
going, which is the point to be emphasized. 
Having quieted the demands of the pat- 
tern shop for a time, the draftsman can 
make drawings of steel parts for the ma- 
chine shop, stopping in time to have his 
drawings ready for the. finishing of the 
castings as they come from the foundry. 


If the machine being built is nearly like 
others previously made, prints can be 
made from old drawings with figures 


title, etc., blocked out by pasting pieces of 


thick paper on the backs of the drawings 


to leave white spaces on the prints for 


filling in with ink the required changes 


[wo or more sets of prints are made for 


the shop and the drawing-room copies 


and a great saving of time results. One 
firm I knew manufactured a certain line 
of machines of such a character that the 


parts were always of the same general 
outline, the dimensions alone _ being 
changed. For drawings, a set of “dum 
mies’” were made, consisting of detail 


drawings complete, with the exception of 


dimensions and a few vacant spaces in 
the title From these drawings brown 
negative prints were made and from these 
in turn, white positive prints—i. e., blue 
lines on a white background A stock of 
these latter was kept on hand and whet 
an order for a machine came in, figures 
were supplied in black ink and the work 


speedily started. Of course, the drawings 


weren't to scale, but no trouble ever re 


sulted, and besides the gain in time in the 


drawing room, quick deliveries could be 


promised. By the way, those brown prints 


often prove valuable as a means of pre 


serving a copy of a drawing before being 


changed and of getting prints from the 


same. For filing away in the fire vault 


the brown negatives would serve the 


double purpose of a record and of provid- 
ing a way to obtain duplicate prints with- 
the drawings 
however 


out delay, should original 


he destroyed To continue, 
along the line of saving time in the draft- 
the of free- 


have 


brings up subject 


which I 


columns 


ing room, 
not seen dis- 
Undoubtedly, 


and 


hand inking, 
cussed in these 


there will be numerous vigorous 


shakings of heads when the statement is 
inked 


made that many drawings can be 

free-hand more quickly than with instru- 
ments Such is the fact. nevertheless, al- 
tho a little practise will be necessary for 
personal convincement. It is not claimed 
that all drawings can be inked advantage- 
ously this way. especially where the scale 
is small and the parts of a complicated 


nature, but a large percentage of them can 
he included. It is 
inked 


good results can be obtained will not look 


true. also, that a draw- 


free-hand, altho surprisingly 


ing 


quite as prim as the other kind, yet draw- 


ings are a means to an end, not artistic 
exhibitions The foreman must know 
where to draw the line here as well as in 
other matters. For instance, the free 


hand-inked drawing is not to be recom 


mended for drawings sent outside accom- 




















S| 
large quantity of ink without requiring 1 nec to pla 
aking off after dipping and without 
inger of blotting, the upper pen acting 
feeder for the lower. It uperior 
» the pieces of paper plan mentioned by 
\ Draftsman”’ on page 1405 of the AMER 100 
AN MACHINIST In drawing, the pen — 
iould be held at right angles to the p 5 ] 
n for writing—that is, it should be 
llel to the line drawn, as show: 
levation view of the sketch, while the 
and itself rests naturally on the pape 
With some practise, wavy lines will dis 
ppear speed will come in proportion and 
here will be a certain pleasure in this = 
arture from mechanical aids ee 
In sectioning areas, much time can often “we 
1 . . 1] «| ] } — 
e saved by using colored or black lead = 
anal Anoly ti a ated A oul eo | 
enc! Apply he same treely and 1! 
- . H 
nto the paper or cloth afterward witl 
ft eraser. This shows up well on the 
“1 2 a ( ¢ t¢ ) 
rint and will not easily come off the f | 
. : 1 g oO \ Valla 
wing If there are a number ot 
, : tr nee 
guous parts, however. to. be ectione: 
et : ‘ e letter, weigh th 
se the free-hand pen, very otten n . . 
a = : the usual manner 
ving the ines ciear across tne rea 7 
the ratio, thi 
king short trokes along the edge 7 
suppose tli we 
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° e plat! m 
quires that the prints be gone 
vith red “‘sod : | tl i 
; If the ratio of the we 
s tele dnt ueprint wy. the hae 
t mu st he hec ed by the draftsn 4 If 1 —? 
x velg W 2 
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us dimensions or the wor f rse ] 100 
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Backward 


panying bids for contracts, as a few extra 
urs spent in making a neat assembly ‘Chinese white | 
often goes a long way toward securing th: should be applic 
irder. Some firms do not seem to realize corrected with Ih 
is. In the matter of timé d. free fected wl 
and inking has the 1dvantage ver il Vay 
trument inking, because there is no clear 
ng of the pen, no adjusting of T-squar Small Business On a Large 
d triangle he line ! vaiting 
ink to dry hould e. how Edit Ame in M 
er, that unless e beco1 é expert Lhe dinary platf 
Oomplete Cll nmon vy 
ked with the OW pel pas eeper’s. the 
the free-hand work { : t us vy grad 
ked dowt t shifted r t 1 t] 
ed even being turned pside daown e tarmer wW S 
en the ink at the bottor ft she a ge f io ie 
no dried \ spec \ nd « V It ( eeper ( 
h The holds s of rubl aol , 
eeve A for holding the pen ord é spec y of 
v used In this case, however, scraps designed s hat 
wn the barrel B so two pens can be i n the tip ¢ e b 
rted as shown, one above the other. A_ definite amount, usual] 
Judge’s quill” makes an excellent pen for platform ‘his ra 
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which is to be weighed into this paper 
until the scale balances; and so on, for 
whatever purpose the information may be 
G. D. H. 


required 





An Improved Single-End Cutter. 
Editor American Machinist: 
The sketch illustrates a device I 


to eliminate 


made 


unnecessary work, and for 
doing more accurate work with single-end 
cutters. I think it is superior in every 
respect to the old method of holding the 
cutter with key and setting a cut with a 
hammer and punch. It consists of a ma- 
chine steel block A to fit the hole B in the 
boring bar C, having one side taper, as 
shown in the sketch, with a slot cut thru 
it for receiving the square cutter D which 
may be of any length consistent with diam- 
eter of bar. The set-screw E is for ad- 
justing the cut and G for engaging a pin 
F to lock the cutter D in position. In this 
block %-inch screws, 20 pitch, give you 
050 to one turn of the screw, almost mi- 
By the old method 


you do not know whether you are getting 


crometer accuracy. 


oo! or .050 when you take in consideration 
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AN IMPROVED SINGLE-END CUTTER. 


bar when struck with a ham- 
that 


the spring of 
mer \nother 
can use a very short cutter, being econom- 


gor x1 feature is 


you 


al with steel where it would be impos- 
ible to use the same piece with the old 
method Wn. “ 


Reducing Time on Work by Accurate Time 
Study. 
Machinist : 


editor American 


Having read everything I could get 
hold of during recent years in regard to 
machine shop management, and particu 
larly articles and booklets on the prem 
ium plan and piece work, I have come to 
that 


uggestive to other shop managers. 


least 
While 


not thru with my efforts or experiments, 


some conclusions may be at 


I have imbibed a considerable respect for 
the prejudice of the average machinist 
against either of these systems. I do not 


mean to say that the machinist is reason 
able in the matter nor do I condemn him 
unqualifiedly, but the prejudice is deep- 
seated and must be reckoned with 

That some better way is necessary than 
leaving it to the man working by the day 
to determine what work a man should do 


is shown by such examples as the follow 


AMERICAN MACHINIST 

ing: A shop manager told me to-day that 
he had run a shop on piece work and that 
they had based the piece-work time on 
just half of what it under day’s 
work, and that the men were 
soon earning $10 per day. While this is 
a pretty bad showing, yet any man who 
has concentrated his attention on finding 
out just how quickly a piece of work can 
be done has betterments as 
will incline him to believe that the reduc- 
tion in time implied by the above increase 


was 


some of 


made such 


in wages is not only possible but would 
be duplicated in a host of shops if intelli 
gent effort and adequate stimulus in the 
way of wages were enlisted in an effort 
to reduce time to the 
limits. 

It will be granted that the purpose of 
all the systems is to get work done in the 


lowest possible 


shortest possible time and that if a shop 
should adopt the method of my friend and 
simply cut day’s-work time in two as a 
basis for piece work, it is conceivable that 
the man who had been soldiering would 
increase his wages beyond reason, while 
man might be 


an honest and efficient put 


out of business if his rate were fixed on 
the same basis. 

My conclusion is that in a certain sense 
piece work or the premium plan is adopt 
ed to determine in how short a time work 
can be that the 


either the piece or premium system will 


° 
done ; introduction of 
be opposed by the men in every possible 
way, and that in some shops it will be 
found practically impossible to introduce 


them. This brings us to the question of 
whether there is any other way that the 
information can be obtained, and I an 


swer from experience that any shop fore 
work won 
This is 


the idea of Taylor, Gantt and others, and 


man can reduce the time on 


derfully by accurate time study 


not my own, but I speak as a disciple and 


not as a teacher when I say that if you 
will get a stop-watch, analyze the work 
by dividing it into its elements, get your 
foremen doing the same thing, get your 


good men doing it. you will be surprised 


at what you can accomplish in the way of 


time reductions, even under the day's 
work system. 
I have applied the system to a_ wide 


range of work, from handling pig iron and 
coal to lathe and planer work, and the 
most striking thing developed in the effort 
is the woeful lack of exact knowledge on 
the 
tendents as to the time necessary to do a 

On i 
foreman 


part of men, foremen and superin 


good job. a coal-handling job an in 
telligent 
utes for a 
watch showed it to be three minutes, 


fifteen min 


the 


estimated 


certain operation: stop 


and 
this one investigation resulted in the elimi 
nation of one man, an increase of 15 dol- 
lars per month to the other and a corre 
sponding gain to the firm. 

found that repeating a 


Another man 


certain operation twenty times per day 


was too much for him; investigation 


showed that a man, working at a rate of 
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speed that a good man could keep up for a 
full day, could perform the work in three- 
fifths of a day, having two-fifths for rest, 
a much larger rest period than would be 
tolerated if persons responsible for the 
work knew that it was being taken. 
Absolute knowledge acquired by accu- 
rate time study as to what constitutes 
good time on a job is wonderfully helpful 
in cutting down the time taken. 
ANTHONY STAFFORD 





An Improved Morphidite Caliper. 


Editor American Machinist: 

The illustration shows an improvement 
on a pair of morphidites. A is a little 
attachment to be used on the ‘leg. Any- 

A 
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ALIPER. 


imerica 


AN IMPROVED MORPHIDITE ¢ 


body who has used morphidites knows 


there is a tendency for B to slip down un 
less extra care is With this attach- 


ment by having the point C resting on top 


used 
of the piece to be marked and the point 
B on the side, the 
straight, and numerous lines can be drawn 
on the same piece the same distance apart. 


This attachment is not bulky and can be 


line is bound to come 





adjusted at any angle 
Patrick J. KING. 
A big hospital in London has in front 
of it a clock face with a statement that 


the expenses of the institution amount to 
one penny a second ($1,800 a day) and 
inviting the visitor to take the entire sup- 
port of the hospital on to his shoulders 
for that space of time. The hand of the 
clock is automatically advanced one second 
A gramaphone 
in the 


for each penny dropped in 
is to be added to say “Thank you” 
voice of King Edward 





What is said to be the largest band- 
saw in the world was recently made to 
Disston & Sons, Phila- 
inches wide, 50 feet 3 


order by Henry 


delphia. It is 17 


4 


inches long, 13 gage 
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Internal Grinder. 
This 


machine, which is built by 


Faneuil Watch Tool Company, Brighton, 
Boston, Mass., is 


smaller or bench grinder, and 


a development of its 
is equipped 
with the same form of swiveling head and 
same type of work spindle as used in that 
It is for 


nternal grinding and particularly for op 


machine. designed especially 
eration in holes up to, say, three or four 
tho it 
is large as 6 inches in diameter and will 


inches diameter, tho will swing work 


grind to a depth of six inches. The wheel 


slide may be swiveled to any required 
ngle and is operated by a_ hand-wheel 

















INTERNAL GRINDER 


Phe 


to 


hown at the front in Fig 1 work 


ints - cal 
ible, which is also arranged swivel, 


as an automatic reciprocating action and 


be 


Pathe cae 
wheel, pinion and rack 


hand thru hand 
The quill for the 


nay traversed by 


I 2, this 
Rivett 


type of bearing, allowing the spindle to run 


eel spindle is arranged as in Fig 


mstruction, which embodies the 


it speeds as high as 75,000 turns per min 
te. End thrust is taken by the centrally lo 
ited collar on the spindle, which collat 


uns between anti-friction washers abutting 


gainst adjustable sleeves 4; and adjust 
ent of the split bearings B is made by 
moved end 


neans of sleeves C which are 


the 
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by screws, 


three 


> independently 
of these 
wedges which are concaved at the bottom 


Wise 


opposing 


each sleeves acting upon 


to fit the box and serve to adjust the lat- 


nicely to the spindle as sleeve C is 


ter 


slid endwise Two elastic belts drive the 


. ] , 
over a pulley 


spindle, one of these passing 


being 


¢ 
l 


lingly accelerated 1mme- 


“or { n 
\ ITCSpoOtlie 
: i 


diately the central point is passed, thus 
obviating any tendency there may be for 
he wheel to cut smaller at the center of 
he bore, and at the same time allowing a 
‘oarser rate of feed in general to be em 
loved I drive for the reciprocating 
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FIG. 2. THE WHEEL SPINDLE A) 
at each end; the speed range secured by cam evel and spur gearing 
the cone pulleys gives rates of from 20,000 shown in Fig four-step cone 
to 75,000 turns per minute. The recipro shown at the le of the machine in Fig. 1, 
cating mechanism for the table is shown the driving belt passing under two idlers 
in Fig. 3 and consists mainly of a heart mounted directly f the pulley 
haped cam carried on a vertical shaft Che recip iting < is attached to 
ind acting upon an adjustable contact rol e table by a clamp w e handle is shown 
rried by a rocker arm whose upper end t D, Fig l’} np dropped into 
mnected by a link with a reciprocating a formed in the under side of the 
block which may be at will connected t rable and \ that no matte 
or disconnected from the work table or how tightly it may be set up there is no 
slick Che roll is held against the cam by possibility f nging any working 
springs, as indicated The cam of pa By ng t mping member 
considerable depth and tapers from top t the table Ly pped at once without 
bottom and the length of stroke may he — stopping 1 by the hand 
varied from 0 to 6 inches by turning a_ wheel 1 he left Fig. 1 may be run 
handle shown at the front of the bed in ick by hand for ir inspection 
Fig. 1, tl | pe ig a shaft W \ stop (not shown) is provided 
\ t revel gea ( ews ft-hand end of the table and this 
Cdadadagapimagpuee 
' \D 
maint and 
1 J 
— - — 
—— = ] » ine ee 
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fl \ | 
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Fl RECIPROCATING MECHANISM FOR TABLE 
arranged as shown in the line cut, adjusts forms a locating medium by whicn, after 
the contact roll carrier along the face of the table has been released and run back 
the rocker arm The cam is so laid out to allow a hole to be gaged, it may again 
that as the center of the stroke is ap- be slid forward exactly to its former posi 
proached—that is, as the wheel cuts to- tion, so that when it again clamped to 
ward the middle of the work—the rate of the reciprocating block the wheel will cut 
traverse is slightly retarded, the movement precisely the same dept before table 








1746 
and block were disconnected. The stop 
ilso forms a means by which the pcsition 
f the table and hence of the work rela- 
vely to the wheel may be adjusted to a 
nicety. The general view in Fig. 1 shows 
‘learly the arrangement of the overhead 
works with the various cone pulleys for 
irying the velocity of wheel and work 
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ot apply to this construction. Some de- 
signers prefer to bevel the bottoms of the 
packing recess and of the gland. 

The flanges shown are proportioned for 
T-headed bolts. Studs, while much used 
for cylinder heads, not desirable in 
I] work, but can be used if de- 


are 


-d. If hexagon or square-headed bolts 





December 29, 1904 


number of formulas for tl 


Omparing a 
ot 


apparently based upon this dia- 
t » 


cylinder walls, and these ta 


thickness 


bles are 


gram and upon the assumption that the 


safe tensile strength of gray iron is 2,506 


pounds per square inch 


The Commercial Status of ‘‘ Pure Science 



















































































spindles and for operating the table at any are to be used, the flange dimensions must We take the following from an addres 
desired rate of speed. be increased. f unusual suggestiveness, entitled “Som 
scnmanain _ For single-acting plungers it is not Difficulties in Getting On,” by J. S\ 
Hydraulic Cylinders and Stuffing Boxes. necessary to bore the cylinder its full burne to the students of the Institut 
BY A. D. WILLIAMS length, the finished bore in this case being (British) of Elect Engineers 
mpanying tables give the pro- made of a length equal to once or twice It is but human to glorify one’s ow: 
portions for hydraulic cylinders, their stuf he diameter of the plunger, and the bal Fic Phe that titude of tl 
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HYDRAULIC CYLINDERS AND FLANGES FOR 500 POUNDS PRESSURI HYDRAULIC STUFFING BOXES FOR 500 POUND PRESSURI 
fing boxes and flanges for a working pres- ance being chambered out larger. Allow- ence teache country Le 
sure of 500 pounds per square inch. They ance must be made for this in designing real, tho unavowed, antagonism to the 
ire not original, and I am not posted as to. the cylinder. A tit should be left on the scientific development of the industry of 
who is guilty, but they have been used end of the plunger so that it cannot the nation Science for which no. us 
*xtensively and the results have been sat- bottom has been found, or which is not applied 
sfactory Hydraulic power is extensively used is called “pure science,” where 
The stuffing boxes are designed for around a steel works, the usual working really the raw material, and s d 
studs. In many cases it is necessary to pressure being 500 pounds, and where called “raw,” or “crude science Chere 
use T’-headed bolts set in slots which leave heavier pressure is necessary an intensifier is an assumption of superiority in the tern 
the end of the cylinder clear and greatly is used “pure science,’ and generally the tern 
facilitate repacking, particularly in cramped Mr. W. T. Sears gave in the AMERICAN “‘science” is appropriated by workers 
surroundings lhe proportions given do MAcHINist at page 40, Vol. 20, a diagram raw science in much the same w st 
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For the New Year. 
With this 


we venture to express the hope that the 


coming year will see a continued develop 


ment of the increased business which dur 


ing the past few months has taken place, 
and that all our readers and friends will 
during the coming year be prosperous and 


happy. 
Needless to say, the AMERICAN MA 
CHINIST, which is now well advanced in 


the twenty-eighth year of its existence, 
We have no 
but 
make some minor changes in typography 


will go on about as usual. 
plans for startling innovations, will 
and make-up, and will continue to get and 
print the best articles to be obtained about 
the 


Among the notable articles planned 


machine shops and work done in 


them. 
for the coming year will be a series illus- 


trating and describing the United States 


\rsenal at 
ing manufacturing plant in which a great 


Rock Island—a very interest 


interesting things are done 


the 


one of 


many very 
new 
the 
series of 


We shall 


to send us 


his series will begin early in 


vear, and will, we think, be 


most interesting and valuable 


articles we have ever published 
continue to invite our readers 
accounts of interesting or instructive shop 
affairs, and know from past experienc: 
that the invitation will be liberally accept 


ed Not only 


but from those of nearly all other lands in 


from American shop men, 


»}] 


which machinery is built as well, we are 
receiving an increasing number of com 
munications of the most interesting and 
valuable kind We are of course glad to 
be the means of thus good 


bringing the 
li 


mechanics and engineers of all lands to 
gether, and are glad to be able to say chat 
in Europe alone the number of our read 
ers is equal to what is often regarded as 
a large circulation for a technical journal 
We 


we did not 


satisfaction in this it 


that all 


could not take 


sincerely believe such 


ineans of interchange of thought and ex 


perience between people living in differ 


ent lands is good for all who partici- 


pate in it Jeing interested in the same 


things brings people closer together, re 


moves misunderstandings, tends to pro 
mote peace and friendliness, to make us 
realize the fact that we are all brothers, 


and that a good fellow is none the less a 
good fellow because he lives in a far dis 


tant land and speaks a strange language 





The Lawson Disclosures and the Machinery 
Business. 
the 


go to with this, last 


number of the year, the air of New York 


\s we press 
and Boston, together with the chilly spaces 
lying between, is agitated by accusations, 
recriminations, threats and dire predictions 
of disasters to befall, all based upon the 
letters of one man to one magazine, sup 
plemented by certain lurid advertisements 
purporting to be published in the interest 
of the public and announcing that certain 
men dare not defend themselves, and that 


certain stocks are bound to fall in value, ete 


last number of the old year 


December 29, 1904. 


Much is being made of Lawson’s ac- 
the “Standard Oj] 
crowd” and most people will be ready to 


cusations against 


believe all he says of them, because among 
other reasons there is so much corrobora 


tive evidence in Lloyd’s famous book 
which gives a history of the Standard Oi 
Company and in Ida Tarbell’s book de 


voted to the same purpose. Another fact 
that tends to confirm belief that Lawson’s 
most serious charges of nearly all kinds 
of rascality are true is the fact that the 
ever-ready injunction has not been called 
into play to prevent the publication and 
circulation of these stories, tho their pub- 
lication has caused tumultuous times in 
Wall Street and very great shrinkages in 
values of stocks held by powerful kings 
of finance. 

One of the most curious features of the 
whole affair perhaps is the fact that Law 
son’s charges, after all, consist of state 
ments to the effect that certain manipu- 
lators led certain investors to believe that 
certain stocks in copper mining companies 
were worth more than they actually were 


worth, or more than the manipulators had 
paid for them. But practically the sam«e 
thing done every day by “honest and 


horny-handed farmers’ trading horses 
Nothing is 

not concern the general public 
the 
the 


or less the value 


thought of it because it does 
Commer 
the 


seller exaggerating more 


usage world over sanctions 


cial 
practise of 


of what he has to sell ane 
getting all he can for it. The important 


point to be considered by the public in 


connection with Lawson’s revelations is 


that these men were trading in and cheat 
other in the 


' 
ing each 


sale and purchasé 
of a special privilege bestowing upon the 
a monopoly—t. e., the legal right 


his 


instance, has always been more or less of 


holder 
to plunder fellow-men. Copper, fo 

Since the phenomenal devel 
the 


prime necessity of our modern life. When 


a necessity. 
opment of electrical industries it is 

these men were, as described by Lawson, 
conspiring to defraud the investing publi 
the same time plotting to take ad 
vantage of of the 
saying that there is honor among thieves, 
they make 
innocent investors believe that the privi 


and at 


each other, in defiance 


were simply endeavoring to 


lege of “holding up” and exploiting the 


electrical industries of the country and 
thru them all other industries was worth 
more than it actually was worth. The 


concern of the public would seem to be 
with the question of the monopoly rather 
than with the question of whether or not 
a given set of men did or did not pay too 
little dif 


ference to the ass whether his owner paid 


high a price for it. It makes 


too much for him or not. The ass is a 
slave just the same and is an ass just the 
same. 

We are impelled to comment upon these 
matters because the case seems a brilliant 
example of the difference between legiti 
business enterprises, 


mate, competitive 


however large or prosperous they may be, 
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on the one hand, and monopolies on the 
We have before called attention to 
believe that 


yther 
these differences and earnestly 
there is great need for an awakening of 
public sentiment with regard to them; not 
ynly among workingmen and poor people, 
but among employers and those who, tho 
rich, engaged in perfectly 


perhaps are 


egitimate, competitive business and man 


ifacturing enterprises; make money 


by giving honest values for it—values cre 


ited by their own hard work and enter 


prise 
Has anyone heard of such doings as 
Lawson describes by men seeking to con 


trol or manipulate the stocks of 
tions engaged in competitive lines of busi 


in department stores, in 


corpora 
ness machinery 
establishments, or of 


We think 


and 


anything 
That fact is 
thinking 


building 
that kind? 
significant 
ittle 


many people nervous under the belief that 


not 


is worth over a 
7 . 1 
revelations making 


Lawson’s are 


holders of 


1 
are calculated 


he is attacking wealth and the 
that 


t, and his articles 


lepreciate the values of “property 


in effect, of these and of all similar at 
tack , Can be lara ly provided ig ns if 
he business men and manufacturers of 
the country w nsist that it is wrong 
bunch” all large and successful ent 
prises and fight hem all as y ul = 
lefend them all together as good without 
liscrimination and without regard their 
real character. We insist upon it that it 
he character of the business done by 
ymmercial organization which determines 
vhether it be beneficial or the revers¢ not 


ts size, the wealth of its owners, not 


testion of whether they paid too much or 


little for it No Lawson will ever 





10 
iccuse machinery builders of such doings 
courts of law and elsewhere as are ce 
‘ribed by him as being done by Addi 
mself and others in connection with Bay 
State Gas control, for the simple reason 
hat the building of machinery is not 
monopoly, but is a business which anyon 
vho has or can command the capital an 
rains can go into freely and on equa 

rms 

History of the A. S$. M. E. 
We have before referred to the Tact 
hat a history of the American Society of 


Mechanical Engineers is being prepared 
to be published on the twenty-fifth anni 
of the the 


doing 


ersary founding of iety 


this 


soc 


le incentive to the work of 


aving been found i: 
of the 
the 


1 the difficulty experi 


need by one members of 


ety in tracing histories of vz 
technical societies of Great Britain 
The work 


ery 


has been undertaken in 


thorough manner by the con 
referred to, and it is believed that th pub 


of 


ation it, when complete, will be of 
ery great value and interest. It has been 
ought that perhaps some readers of thi 


\MERICAN MACHINIST may 


ible 


t help this committe 


reader who cat i f supply da 


AMERICAN MACHINIST 
or material, or who may know of 
do 


upon the committee and upon the society 


who can so, he m: confer a 


Ly 


In this connection we are asked to print a 
Mr H H Suplee, 


f the committee referred to 


communication from 


secretary ¢ as 
follows: 

party ol 
AMER 


ago a small 


office of tl 


Twenty-five years 


engineers met in the ie 


ICAN MACHINIsT, then in a building stil 
standing on the corner of Fulton and 
William streets, in New York city, and 


took the preliminary steps toward the for 
of organization, 
Society 


ar 


mation an engineering 


which body became the American 


of Mechanical Engineers. It has been 


cided to prepare, in commemoration ot 
this anniversary, a history of the origin 
and development of the society, and thi 


work, which has been placed in the hands 


of a special committee, is already well un 
der way. In order that the records ot 
the beginnings of this important profes 
sional association may be made as com 


is especially desired 


who attendec 


plete as possible, 


1 that early 


1880 Or 


of those 
held on 


lat any 


February 16 


= t y 
meeting, 





who have been in any way interested 
that early work, may send to the cor 
tee any memorat corresponden 
her matte ot I relating to tl 
gathering o1 e events which me 
itely followed 
The committes ilready been favore 
with much efficient help fron iriou 
nember f the ciety in ninect n wit 
ts work, and as the preliminary wi 
nust now soon he brought to a close 
hoped that this communication may bring 
dditional material for its use 
Communications may be addressed t 


So 


We 


imiuttee, American 
Eng 
Yor 


the Historical Con 
AVE ch 


nical rineers, 12 


The Department Store Tax and German Manu- 
facturers. 


\ccord g I port ent here by pul 
consul at Chemnit |. F. Monaghan, the 
special tax which was some time ago levied 
upon department stores in Germany has 


the attainment 


proved a failure so far as 


‘oncerned, and has turned 


laid 


Ss objects 18 ¢ 


Tr it 


1t 


an additional burden upon 


the shoulders of the German manufacturer 
who naturally thinks he had enough bur 
dens to carry before In practise it has 


] tax levied upon these 
shifted Tt is 


tax was shifted to 


ven found that the 


stores 18 


not ex 
the 


suppose the neces 


very readily 


plained just how the 
but 


manufacturers, we 


sity of paying the tax was used as a levet 


to force down the manufacturers’ prices, tho 


of course their prices could not have been 
forced down if they had already been as low 
is possible and they might owing to dul 
times and other causes have been ust a 
1 h reduced witl t the tax and by the 
ope ration of the f irees tl it are alw ivs at 
work to reduce the prices of manufac 
turers. Ordinarily during a depression in 
tee cele a occurring in German 


now p es ge Wi 
ture ” price rut e price it W 1 good 
are suppl ed to e ustomet! wi 
Now, it may easily happen it whe 
specia iX 5 poser cl i the 
under ynsideration, the competition be 
tween manutacturers g n just the same 
ind their price go dow! yut the tax, by 
idding to the st of the go nds delivered 
» the mere shelves, keeps up thc 
price to the msumer,.and thus the manu 
tacturer may it ( Tr rears the 
burden of the ta whereas, as a matte 
of fact, s; borne by the consumer, who, 
tho he does not pay an increased price, 
fails to secure a lower one which he would 
otherwise have se ed. Every tax upot 
production o mmer adds to the cost 
f the goods produced and must be paid 
vy the consun e goods It is an 
ixiom that the er pays all taxe 
ine tl wl gin hat taxes levied 
wor depa { ( I rr paid by the 
proprietor if by the manu 
tacturer wl p with good 
moply de t \ p lal tax 
evied upo1 t 1 of st may 
rease the y | s to drive 
‘ ul ‘1 1 to that ext 
l Yi t cite 
| I ) 1 not 
; rodt 
etal f the economi 
( npr < ( rod 
) nuf wl 
, Lag g n 
pp y x 
Technical Publications 
( ‘ | \ Id 1 i 
Subrec B Dou S4 
~ 1 vag ] \\ AS ~ 
Ne \ y rk : ‘s 
Cot thre ‘ ‘ 
the p ( 
Come 1 | Progr 
he Ninetes Cent Phe Deve 
rent of Am« Mining and Metallurgy 
nd Che | juipmi Ta Train ng Scho: 
ind Waste n Mir and Metallurgy 
Che leading dea cde yped n the f 
ddress are the growth of the interchang 
tf intormatio1 mong technica ine 
vhich the author regards a one of tl 
Y es of the inishing century” (the ad 
dress was given in 1899) and the progres 
f transportation The second addr 
largely pean Of praise ot labor ving 
machinery, and the ird explains some 
the ril 1 dy in | have been mad 
in the saving of by-products and point 
ul ther equally rikinge wastes of sucl 
products which be overcome 
While strictly non-technical, the addre 
nanifest both a e and extended t 
nical knowledg 
Note & | I Ingenieur « d 
Cor t Mi ul en—Mathémat 
que Me | tr te Chen 5 
de TI MM \l rgie, et B 
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Committee t Engineers of Central t the collection will be ‘ gular lis i ea e gt g on the 
Sche and of the Arts and Trades. \ddress Prof. E. M. Blake, University of ctor of the lathe is so arrange s to be 
14th edition, revised, corrected and con \rizona, Tucson easily changed so that any spec thread 

r threads not found on the index may be 





derably enlarged. Pp., 1832; 4%x7 : 
Bernard, Some New Things. ut with a ial gear, i! 








nche Ilis., 1350. Paris: E. 
g, quai des Grands-Augustin Price ENGINE LATHE, vorks tl the whole tl S nbina 
2 francs in Paris and 13! francs free, Lhe acconipanying llustrations show the iT otten cutt othe set reads 
n the previnces and abroad new Hendey-Norton lathe with some spe The view of th issemblec head 
would be a bold undertaking to review al features which are deemed worthy of ws the entire make-up of th id, cov 
nprehensively in eighteen lines a book ?P@™ ular mention and most important of ring t tane ring, tl dle con 
leptin Ge oR ge Oe oe a i oe ee ee ee ee eee 
her fine print, such as the above f 
re any other engineering hand-bool 
t contains as much matter, we cannot 
ecall its name As above indicated, the 
esent one has many times over proved 
fitrie te irvive by the most con 
ve of tests, having now entered its 
I \ feature of the bool 


not ci 
cybst 


» end, which, while 


form a complete 

















t he larger lexicons of that character 

vill doubtless be appre lated so far as it 

goes, especially on account of its modern 

ne \nother point worthy of note 1s FIG, 2. LATHE HEAD PARTS 

the proposition of the publisher to make an 

illowance of 6 frances for earlier editions hich is the new compound gear box ip ruction, the ONES t cy . form 
plied to all sizes of the lathes from 12 to utside carried annular housings, each 


returned in exchange 
s attached of the latter having a large o1l pock 


20 inches swing. This gear box 


The Department of Mechanics of the to the end of the regular gear box at the which a ring oiler for the bearing is sus 
University of Arizona has started an in front and contains sliding gears controlled pended, thus furnishing consta1 ubrica 
dexed catalog file, and requests catalogs by a lever and permitting of instantaneous tion to the bearings while in motior As 

showing the advantage to be derived from 


compounding of the train without remoy 


eam and gas engines, electro-dynamic, 


I 
oupled with rigidity of 





























hvdraulic. minine and milling machinery, ing a gear; the combination of the two ample lubrication 
G. I. 20-INCH HENDEY-NORTON LATHE 
f ° ds supp s lhev wi be used Xt Lives thirty six changes and covers bearings, it may ce states that spec 
{ purposes of instruction, as will also a a broad range of threading and turning” tion and test made of a lathe ead with 
ollection that 1s being formed of me feeds, approximating threads from 1 to this form of bearing after six years’ con- 
chanical devices, machine parts, fittings 8o per inch and feeds from to 400 per tinuous service in the shops of the build- 
and samples of supplies and materials of inch The threads available in the range ers—the Hendey Machine Company, Tor- 
achine struct \ny ntra re all standard pitches Outside of this ngton, Con howed that tl ing 








December 29, 1904 AMERICAN MACHINIST 


was practically as good as w first as ntershaft above This system of driv Japanese Patent and Trade-mark Laws 




















1,1 e } ? . 1. et ] ] 1 o ] ‘ + 
sembled, and that the aline ( OL the ng allows eac pind ve dt ena 
} had } nN maintained with 1 1 Wtterent ct 9 ’ er dirt t 
spindle ad veen maintained Ww ) pel ttere peed an 
’ . . | ; 
eptible change trom the beginning hie t the roughing cutte e run slow 
lathe f 1 1S sufhiciently tiff 1 admit | ind the finishing tter fast. and one sp 
the us f a three-step ne plac ft He right nd nd the ther left na : 
I I : \ 
four-ste t any time it desired to get vhich adapts the 1 ne to the work and 
more power in the spindle dr: tor g| nereases thi { , nd tout Che 
. | 
; : \ 
is I tne 1 OT ( Irom the by 1 t driving, W 
: evi é 
yunite I t & t t \ t 2 eK , 
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J) Lg \ I ne Wor t lit g ' o t t] { 1) \ 
three-spindle profiling machine ) () els ‘ nged ire 1 
1 As f 
design § \ ( LOW eing usé the t ‘ I rese! . _ 
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r pil ¢ } t ett ~ ised tor g t the I bricant . a 
1 , 1 mite { y 
£, and wu \ successive finis! g t \ p p 1 | ng be nttec ) 
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t \ ¢ tne tw yndles ( de ed 1 ne © yuilt by ( r C4 e¢ 
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vised commercial treaties with Japan 


ratified and exchanged—with Ger- 
1896 


were 
many, for example, in November 


yet it was already, in its various pro- 
visions, fashioned entirely according to 
foreign laws. Since the new patent law 


has gone into force, the rights of inven 
tors are equally protected, whether Japan 
ese or foreigners. 

According to the official publications of 
Minister of Finance, on 
the 


the Japanese 


which these statements are based, 
number of patents applied for and award 
ed, and design copyrights and trade-marl 
registratiol hows the following develop 
ment 
Patents or Design Registration 
Invention Copyrights of Trade 
. marks 
1857 g06 109 757 301 
1858 779 153 — ; 565 436 
188g 1064 | 209 176 23 | 1029 664 
I8g0| 1130 | 240 497 52 51g 553 
I8g1 1255 | 367 290 | 117 895 554 
1892 1344 379 262 45 1146 585 
1893) 1337 | 315 25! 59 «1243 645 
1894 1250 | 326 330 64 | 1359 877 
1895; I122 | 223 318 94 | 1373 923 
1896 1213 169 300 96 1575 558 
1897, 1542 | 185 320 go 3228 | 2335 
1895 1789 | 293 265 52 | 2232 | 1597 
1899' 1915 | 597 342 | 139 | 2837 | 1942 
1g00| 2007 586 397 130 277 1767 
IgOl| 2397 | 606 514 | 141 2608 | 1620 
1902, 3095 _| 871 g30 | 252. 3529 | 1883 
Comparison of the percentage relation 


between the applications and allowances 
under the operation of the older and newer 
laws shows that for patents on inventions, 
in the year 1887, 12 per cent.; in 1895, 20 
of the ap- 
plications design 
copyrights, the ratio in 1889 was 13 per 
cent.; in 1895, 30 per cent.; in 1902, 27 per 
and 


per cent.; in 1902, 25 per cent 


were successful. For 


Among registrations of trade 
1887, 48 per cent.; in 


cent 
factory-marks, in 
1895, 69 per cent.; in 1902, 53 per cent. 
were granted. It follows therefore that, 
since the new law went into effect, only 
the 
ventions 


of allowed patents on ,in 
the 
trade-marks 


percentage 


proper has increased, while 


proportion of designs and 
favorably considered has gone backward 
In the procedure for the award 
first 


after 


since 1895 
of patents, etc., the applications are 
examinet 


tested by a_ preliminary 


whose unfavorable opinion there is al 


examination, and 
Offices i 


lowed a 
to the 


new an appeal 
that 


court of 


Patent and it appears 


review by the highest 
possible 


finally a 


justice 1s Every person who 


an application or claim 


holder of 


wishes to put in 
a Jap 


he himself is 


n patent affairs, or is 


anese patent, must, in case 


not domiciled in Japan, appoint as repre 
sentative a resident of that empire 

If the holder of the patent does not bring 
public Japan 


the 


invention mto use in 


three 


his 


within vears after issuance, or 
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generally speaking, if for three years he 
has not striven in that direction and with- 
out visible reason refuses or neglects to 
assign or lease it to third parties altho 
they offer acceptable terms, the chief of 
the Patent Office 
Whoever wishes to act as a patent attor 


can recall the patent. 


ney in Japan must be properly authorized 
and come under the control of the Office. 


The first Japanese law for the protec- 
tion of industrial property, of April 7, 
1871, was highly summary in character, 


related only to direct inventions, and fot 


the first time insured to the inventor the 
undisturbed enjovment of his intellectual 
production. This law was in March, 1872, 
modified by a simple order that every in 
ventor must furnish information to his 


lepartmental authority, who had 


write a report to the Minister of Publi 
Works l want of legal provisio1 
rought the inventor, however, into a crit 
uation, and since there was little or 
egal protection of trade-marks, those 
des people and manufacturers who, in 
equence of the good quality of their 
vares, enjoyed public confidence becam« 
very easily the prey of fraudulent com 


petitors, and the number of inferior prod 


icts and imitations ever increased. These 
circumstances impelled the Minister of 
Finance to work out a project for the 


protection of factory- and _ trade-marks, 
which subsequently convinced the Minis 
and Trade and was 


try of Agriculture 


perfected and applied. This project for 
the protection of trade-marks became a 
law in June, 1884; the law for the protec 
tion of inventions followed in April, 188s. 

These two laws were still by no means 
perfect, and their practical application pre- 
sented many difficulties. Moreover, there 
was still needed a law to protect the de- 
signer of patterns or models, since these 
products were inconsiderately Cc pied, very 
much to the detriment of Japanese indus- 
trial development. To this 
advantage a design-protecting law had to 
be issued. A compilation of all laws re- 
lating to industrial property, published De- 
cember 18, 1888, dealt 
trade- and factory-marks and registered 


obviate dis- 


with inventions, 


designs. These three laws determine, 
moreover, the procedure which is to be 
observed in filing the patent application, 
in its testing and allowance, and mark an 


important step forward in Japanese legis- 


lation 
Article 17 of the revised commercial 
treaty between Japan and England, pub 


lished in 1894, secures the reciprocal protec 
tion of inventions and trade- and factory 
marks. Further, Article 3 of the final pro 


tocol of the Imperial Japanese Government 


itself to the International 


for 


pledges enter 


Union the Protection of Industrial 


Property. With the other powers Japan 
has generally entered reciprocal protective 
those 
the 


Japan 


relations similar to with England 


The provisions of treaties between 


Germany and were published in 


November, 1896, and contain paragraphs 
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about the protection of inventions, factory 
and trade-marks, drawings and designs. 
From July 15, 1899, Japan has come int 
the International Union for the Protectio: 
of Industrial Property. Within a space « 
somewhat more than ten years, thereforé 
Japan has entirely discarded its old law 
+} j 


on inventions and replaced them by mo 


ern and generally received  principl 
which are very favorable to the develo; 


ment of its domestic industry 
According to the 

the Finance Minister, the 

Office, November, 


official compilation 
Japanese Pater 
1896, to December, 190: 


has received the following applicatior 
from abroad: 
Invention—patents applied for 1,4 
Invention—patents granted 60 
Design copyrights applied f 2 
Design copvrights granted 
Factory-marks—registrat pplied 

for 3,50 
} ictorv-Nni 1 reo t } 1 g nt 

d 2.08 

A New Steel Concern 
\ move likely to be of considerable in 


the steel 
in Pittsburg by 


trade is being take 
Miller, 


was prominently identified with the 


portance in 
Reuben Jr., wi 
Cres 
cent Steel Company which was absorbed 
by the Crucible Steel Company of Amer 
ica and is now a part of the United States 
Steel Mr. Miller 
ganized the Crescent Steel Forging Com 
pany and will be its head, with D. W. Dun 
vice-president and general man 
The stock of the new company has 


been subscribed and it is intended to make 


Corporation has or 


levy as 
ager 


steel forgings of all kinds of the highest 
grades, such, for instance, as are required 
for milling-cutters, dies and other tools 
where the best possible results are sought 





Temporary American Car Shops in England. 


The American Car & Foundry Company, 


thru J. R. Searles, its representative, re 
cently obtained, after competing with 
British car builders, a large contract to 


supply the cars for the Baker Street & 
Waterloo Underground Railway in Lon 
don. It was necessary to cut corners quite 
severely in order to secure the contract 
under these conditions and the matter of 
cost therefore became a first consideration 
The 


incident is 


with the car “impressive 
that the 


\merican Car & Foundry Company imme 


company 


mportance of the 


diately after closing the contract acquired 


on November 29 a site on which to erect 
large car works—which will be more or 
less temporary in character, their perma 


nency to depend on receiving additiona 
and that the 


and 


contracts new shops will be 


erected equipment installed and first 


delivery of finished cars will be 


in March 


The only portion of the work 


made early 


that will 


be sent from this country will be the iron 
and steel work, which will be exported in 


finished form. The remainder of the work 


will be done in England and will neces 
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sitate the employment of local labor on 
the current between $75,000 
and $100,000. works are to be 
erected in Trafford Park, Manchester, and 
available to the cheaper transportation of 
Ship Canal 


Commerce (N. Y.) 


contract of 
The new 


the Manchester Journal 


Personal. 


Charles L. Parmele, formerly with the 
. ww. 
now connected with the Vandyck 


New 


salesman, working fro! 


regar agency, of 


Philadelphia, is 





Company, 8 Dey street 


machine tor 


e Philadelphia store 

QO. J MeMeans and Cha \. Tripp 
r pened thice 1S ¢ ng eng 
I t og: 5 Life B g, | 
polis. M McMeans om | 
ee yi lraftsm e N 


& Marmon Company D 
and Mr. Tripp was for some eigl 


S | eT o tor Be B 
pany 
Walter S t the | 
; 
pe, whic \ t pages 242 
0. has opene | fies nsulting er 
gineer at 150 Nassau street, New Yorl 
He makes a specialty of uldings, plant 


nd equipment for printers and manufac 


turers of paper products, including special 
machines for the exclusive use of clients 
ind humidity and temperature control 

W. C. Redfield will on January 1 next 


Williams & Co 
(drop forgings), Brooklyn, and will take 


vecome president of J. H 


harge of the business in place of J. H 
Williams, whose sudden death we recently 
oted. Mr. Redfield is thoroughly 
ar with every detail of the business, hav- 
Mr. Williams 
Brooklyn in 


famil 


ng been associated with 


from its establishment in 
1884 until in 1901 he became Commissioner 
f Public Works in Brooklyn under Mayor 


Le Ww 





Obituary. 
Sir British 
ronmaster and metallurgist, died Decem 
had 
ontributed largely to the industrial devel- 
pment of the latter half of the last cen- 
tury. He 
hanging blast 


Lowthian Bell, the eminent 


er 19, seventy-eight years old. He 


was mainly instrumental in 


furnace practise from the 
methods 


the 


rude which prevailed prior to 


S50 until modern stack has becom 


he most economical method of reducing 
re ever known The connection of Sir 
manufacture was, 


wthian with steel 


ither curiously, never 


prominent, but he 
nctiy cleared 
pened the 
essemer He had been pre sident of the 


n and Steel Institute of 


the way or largely 


opportunity for Siemens and 
Great Britain, 
Ne weastle, 


a Member of Parliament 


is a former mayor of and 
some years 


Business Items. 
rhe 
las sent us a 


+} 


Tool 
calendar for 


Pneumatic 
very attractive 


Cleveland Company 


le new year 


Business is improving very rapidly with 
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Tool 
vertical 


the Colburn Machine Company, Frank 
lin, Pa., builder of boring and turn 
ing mills, and the prospects are bright for all 


the business it can take care of in the near 
future 
The Northern Electrical Manufacturing 


Wis., 


150-kilowatt, 


Company, Madison, 
an order for 
from the 


recently received 


three slow speed 
Iron & 
Birmingham, Ala rhe 
thru J. B. Met & Co 
Northern Ele« Manu 
Company at 


generators Tennessee Coal, 


Railroad Company, of 


order was received ‘lary 


representing the trical 


facturing Birmingham 


I IF. Houghton & Co., of Philadelphia 
Chicago and Detroit, have issued a new cata 
yy illustrating the various methods of in 
talling the Marek steam trap, which the) 
vi mal [ree rf ue invone writlil 
heir Philadel i ldres 240 Wi 
Somerset stree I nts sting reading 
nvome nterested I i 
ea preven s mh Tres 
Manufacturers. 
’ o -— - s ‘ 
gvhting plant 
Ideal Il ( Asht | oO 
- gl ‘ 
The Ford Flour Compa N ren 
lild a new factory in the spring 
\ mill of the Greeny e (Me Manufac 
ring & Veneer Company has been burned 


rhe Board of Trade, Cadillac, Mich., is in 


such with a table factory which may locate 
there 

rhe Hedrick la Lusiness Men's Associa 
tion is fostering a corn canning factory 


projec t 


The Liquid Carbonic Company, Chicago 
[ll., proposes to start a plant in New O1 
leans, La. 

Plans are under way for doubling the ca 
pacity of the Susquehanna Silk Mills at 


Marion, O 


The Indian Asphalt Company, of Chicago 
Ill., will probably establish a refinery neat 


Lexington, Ky 
established at M« 
Nantz, of the firm 


A box factory wiil be 
Kenzie, Tenn., by Mr 
Edgar & Nantz 
cotton will 
by the Capital City 


that a 
Tex., 


It is reported 
be built at Austin, 
Compress Company 


compress 


The Chas. Abresch Company, wagons, Mil 
waukee, Wis., will build a plant addition 
during the coming year 

The Goodell Tool Company Shelburne 
Falls, Mass., is making repairs and altera 
tions in ite new factory 

The Mobile, Jackson & Kansas City Rail 
road Company is grading to build shops at 
or near New Albany, Miss 

Che foundry and machine shop of Alpha 
W. Annis, near Cherry Creek, N. \ have 


been burned He will rebuild 

The Casco Bay line, which has an electri 
lighting plant on Peak’s Island, at or neat 
Portland. Me.. is to build a new station 


Plans have been prepared for a new build 


erected by the United States Fast 


ing to be 


ener Company, in South Boston, Mass 
The controlling interest in the Ordway 
Manufacturing Company, chairs, Bristol, \ 
has changed and the plant will be enlarged 
The Weyerhauser Lumber Company inte! 


Wash., are 
Site In or near 


look 


repor ted to be 
Portland 


ests, Tacoma, 


ing for a sawmill 


Ore 
Robt. Caruthers, of Lowell, Mass., is hav 
ing figuring done for a _ textile machinery 


factory in that city, to DxOS fee hr 
stories 
The Hammond Lumtl« Corporation San 
Francisco, Cal., will, it is reported, establis 
a large lumber yard, planing m etc it I 
Angeles 
The Wr H Rogers SS Corp I 
plated ware I I d, N. J... exne 
erect a new | ling it ng i 10x 
120 fe 
rh Avonda \ Ss « l nd 
( pany s sed ntr ind 
the pac ! nlarged | 
The plar \\ vy Vv gM 
('o nv l AY ‘> 
NV ‘ | 
al 
AD 
lea 1) ( Kt 
N. ¥ GOx164 
K 
N I! 
I M ! ‘ 
n l Ri 
180 ‘ 
a I 
I} 4) g It ‘ 
UI } . " 
l n ] 4 \ 
I I’ nd 
The | ( | \\ \ i 
f engines nd ‘ | I viding 
plan t lea ling yee! 
600 and TOO feet long 
rhe National Refining Company, Cleveland 
> has purchased the property of the Can 
field Oil Company, at Findlay nd extensive 
improvements are to be made 
Fire has burned the plant of the Vassump 
si (Vt Fibre Leather Company and _ the 
flour and grain mill at Vassumpsic of | I 
& H. K. Ide, of St. Johnsbury 


tristo Conn largely 


the 


A block at 
by the plant of 
manufacturer of hot 


occupied 
rurner Heater Company 


air furnaces, is under 


stood to have been damaged by fire 


The old 
Machine 
burg, VPa., 
who 
tory 

The 
to have finally 
Syracuse, N. Y., to 
1 rhe 


Foundry & 
Pitts 


the Lewis 


the 


plant of 
South Side, 


Noon 
paint 


Company, on 


sold to De Bros., 


fac 


has been 


expect to turn it into a big 


Continental Can Company is reported 


decided to locate a plant at 


e running by lFebruary 


machinery is already purchased 
red that the Robb 


Amherst N. §S will 


It seems 


Mumford ¢ 


practically assu 


ompany ot 


locate a branch boiler works at Sout§ Fran 
ingham, Mass rhe main building is to be 
B00x150 feet 

Jas. McKinney & Son irchitectura "I 
works and foundry, Albany, N. ¥ have ist 
put in some new machinery n iding elec 
tric drive, and propose t uuild an additior 
n i? spring 

Ch New Y k \ ( ng (‘ompany 
I OSE t da plan 1 l Lint 1 N J 
» make machil \ ‘ ining | PSS 
David T. Kenney t} prit 

kholder, | | ‘ ‘ 

Ihe Ashland W \dvar mer \ 
ition is considerin t for a f n 
ture factory e ma ged y 1 Mr Jones 
from Burlingtor la and for a flour mi in 
whict i Minneapolis Minn man named 

Parker s interested 

An explosion of a S00 horse-pows ile 
in Brower & Love Bros. Company's on 
mills, at Indianapolis, Ind seriously scalded 
three men, blew down the walls of the boltler 








id storage houses and crushed in the front 
of a residence a block away 

Manchester, Conn., still has hope of secur 
ing the plant of the Trimont Manufacturing 
Company. pipe tools, Roxbury, Mass. We un 
derstood that several months ago the com 
pany was arranging to equip a plant in New 
Jerser, and are not sure what has finally be 
ome of that plan. 

An effort is being made at Bath, Steuben 
County, N. ¥ 
secure the removal to that place of the fac 


o form a stock company and 


my of Charles Kirkham, of Pleasant Valley, 
hems or Taggart, near Hammondsport. The 
Kirkham motor is being used in automobiles 


ind flying machines 


The EF. G. Johnson Company is starting in 
business at 174 Pear! street, Hartford, Conn 
to make check punches, time locks, electrical 
parts. small tools, etc. The plants of the 
Automatic Check Punch Company. Brooklyn, 
a. = and the Guardant Time Lock Com 


pany, of New York, are being consolidated 
with it 
Samue Morris, former superintendent of 


he Newark (0.) Iron & Steel Company. and 
who is the patentee on automatic railway 
ouplers, is quoted as announcing that a 


plant is soon to be erected just west of New 
ark for manufacturing them and other steel 
products Major Moses H. Niel, of Columbus, 


associated with him 

The Seamless Steel Bathtub Company has 
een formed at Detroit, Mich. It will draw 
bath tubs from a single cold sheet It holds 
patents on the bath tubs and other plumb 
ing supplies and on a rocker roller press in 
vented by Chas. F. Murdock. The plant will 
be about 200x400 feet Eugene H. Sloman is 
a prominent stockholder 

The plant of the Blanchard Machine Com 
pany, Boston, Mass., builder of all kinds of 
speciai machinery and contract work, was 
entirely destroyed by fire on the night of 
November 11. The company has taken a 
temporary place and fitted it up with a few 
machines, but is building a large new plant, 
which will be ready for occupany in a couple 
of months, and is in the market for a large 
equipment of machine tools. 

The two plants of the American Clay Work 
ing Machinery Company, one located in 
Willoughby. O., and the other at Bucyrus, 
have been sold at receiver's sale to the bank 
ers’ reorganization committee, representing 
the creditors, for $350,000. The plants will 
be operated by a new company, to be known 
as the American Clay Machinery Company, 
within a few weeks, and there will be no 
change of management The new concern is 
capitalized at $500,000 

A broom factory maintained by labor or 
ganizations of Montana will be established 
in Helena within the next few months, if 
plans are carried out. It will be known as 
the Co-operative Broom Manufacturing Com 
pany, and a commission has been issued by 
the Secretary of State authorizing J. A. Fer 
guson and several prominent labor leaders 
o proceed with the organization of the com 
pany Among them are the president and 
secretary of the Montana Federation of 
Labor 


New Catalogs. 

F. E. Wells & Son Company, Greenfield. 
Mass rhe “Wells” pipe threading machine. 
Illustrated folder. 

Colburn Machine Tool Company, Franklin, 
Pa. Pamphlet descriptive of the 53-inch ver 
tical boring and turning mill built by this 
company Illustrated 

Evans Friction Cone Company, Newton 
Center, Mass. Catalog of various patterns of 
Evans friction cones, illustrated, with a par 
tial list of users $14,x8, pp. 30, paper 
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Manufacturing Company, Columbus, 


Engine (ompany, 
14, describing the 
the Thompson-Ryan 


crometers, micrometer cases, protractors, jew 


Manufacturing 


adaptations to machine tool drive 


tional drawings and illustrations of applica 


ing and worm gear applications 


plants at Niagara Falls, Trenton Falls, N. Y., 


also shown of heavy centrifugal pumping ma 


pumping stations of 
age Commission. 

The Ingersoll-Sergeant Drill Company, New 
114 Queen Victoria street, London, 
44, illustrating 
and describing fully 


This catalog is specially pre 
pared for distribution 
being all in English currency, and copies will 


showing twenty-one types of air compressors, 
including single and duplex machines, steam 


also surface condensers, air and 
circulating pumps, condensers, cooling towers, 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
tnswers addressed to our care will he fe 
warded. 

Caliper cat. free. E.G. Smith, Columbia, P 

Punches & dies. Wal.M.Wks.,Waltham, Mass 

Addressing machines for office use. Jolir 
& Co., 123 Liberty St., New York 

Designer of tool and automatic machinery 
Fred Mill, East View, Cincinnati, O 

Mark your tools; a 3-initial stamp, 50 cts 
post paid. J. L. Lucas, Bridgeport, Conn 

Light mach'y to order; model work ru 
ber molds. J. W. Weir, Bridgeport, Conn 

Will buy or pay royalty for good patents 
machine or tool tox 282, AMER. MACHINIS' 

Light and fine mach'y to order; models an 
elec. work specialty. E. O. Chase, Newark, N. J 

Automatic machinery designed and con 
structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass 

Patented improvement on machine tool f 
sale or manufacture on royalty. Address ¢ 
J. Dalley, So. Bethlehem, Pa. 

Auto. machinery of all kinds designed and 
built; hardened and ground work, flat or cir 
cular. Wiebking, Hardinge & Co., Chicago 

The Canada Machinery Company, Limited 
Sarnia, Canada, have the facilities and are 
open to manufacture, for patentees and others 
machines and machinery for the Canadiar 
market 

Large machine shop and foundry, we 
equipped for light and heavy work, wishes t 
manufacture one or more staple articles it 
addition to present line; will not undertake 
the sale, but will manufacture on percentage 
or at a fixed price. Box 55, Amer. Macu 

Le Progres Industriel, Ltd 14 Rue des 
Croisades, Brussels (Belgium), having de 
cided to erect new works for their machine 
tool manufacture and to considerably in 
crease their plant, would like to receive fron 
American machine tool manufacturers, ete 
their catalogs concerning machine tools 
working implements, special devices, materi 
als, ete., that might prove of interest for 
above company before purchasing their new 
machines and plant. 

The annual meeting of the stockholders of 
the Derry-Collard Company, for the election 
of directors for the ensuing year and for the 
transaction of such other business as may 
properly come before the meeting, will be 
held at the company’s office, Nos. 256-7 
Broadway, Borough of Manhattan, City of 
New York, N. Y., on Tuesday, January 10 
1905, at six o'clock in the afternoon. Dated 
New York, December 22, 1904 

ALBERT W. POLLARD, Secretary. 

The annual meeting of the stockholders of 
the Hill Publishing Company, for the election 
of five directors for the ensuing year and for 
the transaction of such other business as may 
properly come before the meeting, will be held 
at the office of the company, in the Pulitzer 
Building, 63 Park Row, Borough of Manhat 
tan, New York City, N. Y., on Monday, Janu 
ary 9, 1905, at 12 o'clock noon Dated, New 
York city, December 5, 1904 

F. R. Low, Secretary 


Business Opportunities. 


A successful, growing, Cincinnati concern, 
manufacturing patented machine tools for 
past ten years, feels the need of an up-to 
date, hustling business manager, willing t¢ 
invest at least $10,000. Address Box 62, A. M 

A Great Opportunity for a Practical Foun 
dry Man or Machinist To Rent or For Sale 

A first-class foundry and machine shop in 
a large manufacturing town in Ontario; the 
plant is new and complete in every detail 
owner has other interests which demand his 
whole attention For particulars address 
A. B., care AMERICAN MACHINIS1 


For Sale. 


For Sale—A going machine shop with larg 
possibilities ; been running many years; cause 
of sale, death in firm W. D. Judson, New 
Haven, Conn 

For Sale—Two 100 H.-P. return tubular 
boilers: good for 100 lbs. working pressure 
“Hartford inspection.”” Apply C. E. Johnson 
& Co., 509 So. 10th st., Philadelphia; or 
T. Frank Miller, Architect, Philadelphia 

I can sell your machine shop (or other 
business), with or without real estate, m 
matter where it is or what it is worth. Send 
description, state price and learn how Ww 
M. Ostrander, 111 North American Bldg., 
Philadelphia 

For Sale—United States patent No. 719, 
854, 1903, for best water gage in the world 
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now giving splendid results on English mar 


ssue of POWER Apply James Robinson, G 
. O. Leeds, England 

For Sale—10 in. lathe patterns, drawings, 
gs, templets, special tools and everything 
‘Ise necessary to manufacture the best 10 in 
ngine lathe on the market; no experiment 
easy terms Address The R. K. Le Blond 
Machine Tool Co., Cincinnati, O 

For Sale—State rights to manufacture a 
nachine that is in demand in all sections of 
he country; will furnish tools, jigs and all 
special machinery necessary to manufacture 
machine; an excellent opportunity for ma 
*~hine shops in small cities; no experiment; 
the machines have been in general use for 
ver three years; reason for selling, territory 
too large for present builders to handle. Ad 
iress W., care AMERICAN MACHINIS1 

For Sale—Four Watts-Campbell Corliss en 
vines, 24x56; 400 horse-power at 100 lbs 
steam pressure; 70 revolutions per minute; 
tlywheel—diameter 2v ft., face 46 in.: condi 
ion first class One double Watts-Campbell 
Corliss engine, 18x42 250 horse-power at 
same pressure; 91 revolutions per minute; 
fiywheel—diameter 16 ft., face 2 in One 
N. Y. Safety engine, 12x12; 75 horse-power 
at same pressure; 250 revolutions per min- 
ute, 2 belt wheels, 4% ft.; diameter 17% in. 
and 13 in. face. Will sell singly. Can be seen 
in New York city by addressing The United 
Electric Light & Power Company, 1170 
Broadway, New York city 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to redch 
us not later than Saturday morning for the 
ensuing week’s issue. inswers addressed to 
our care will be forwarded Applicants may 
specify names to which their replies are not 
to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres- 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this 
heading. Agency advertisements must be 
placed under Miscellaneous Wants. 


Situations Wanted. 


Olassification indicates present address of 
advertiser, nothing else 











CONNECTICUT 


Designer-draftsman of automatic machin 
ery, tools fixtures, jigs and dies, open for 
engagement from January 1; technical and 
practical experience. ‘‘Immediate,’’ care A. M 
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ket; see description on page 788, December 


AMERICAN MACHINIS1 


position 


engines preferred ; 
AMERICAN MACHINIS1 


AMERICAN MACHINIS!1 
reliable 


Box 


salesman 


Address 


Help Wanted, 


advertiser, nothing else 


should 


Ross Rifle Co., Quebec, Canada 


AMERICAN MACHINIST 


Chief draftsman 
employing from 5 to 


struc 
with 
with 





125, AMER 

Wanted 
help to design 
position tempor: r} 
red Bo 





pay requ 


un 
jobbing shop or factory 
pel 


Wanted 


Wanted 


designing, 








il AN 
osi Wanted——-Factory superintendent an ex 
perienced i extensive manufac ng 
and Plant in irable city in one { ie middle 
Box States; must be accustomed to the latest and 
best machine shop methods and practices; a 
technical graduate preferred, provided he has 
and) had actu: shop experience to suit us he 
must be a broad-gauge man of character and 
ability must know how to get results, and 
ars be capable f producing accurate inter 
in changeable work advantageously please save 
M correspondence by Stating age experience, 
on list of references salary wanted, et¢ Ad 
vas dress Box 92 AM AN Mac NI 
108, NEW Jt ‘ EY 
as screw Machine Wanted Good operators 
y on Acme and Brown & Sharpe automatics: to 
113 good men steady positions a open Box 


AN MACHINIS1 


Mechanical draftsman, qualified 


new machinery n nearby town 


give age, experience and 
120, AMI MACHINIST 





NEW YORK 


Experienced toolmakers and lathe 


MACHINIS1 hands for day and night shifts, building line 

of air compressors; good opportunities for 

', ehergetic men Address, stating experience, 

well wages expected and references, Imperial En 
shops gine Co., Painted Post, N 


Man of practical experience in 


manufacturing and operating gaso 


line engines, marine and stationary man 


agement 


of department open to capable ap 


plicant: state age, experience and salary de 


of sired Box 
Wanted 


117, AMERICAN MACHINIS1 
Experienced inspector capable of 


taking charge of department; must be accus 


tomed to 


First-class polishers on gun work perience 
Quebec, Canada 


Address, 
fix 


pected, tox 
Wanted 
state details of experience and wages wanted.| men with 


thoroughly up-to-date methods; ex 
on gun and rifle parts preferred 
stating experience and salary ex 


24, AMERICAN MACHINIST 
ro correspond with experienced 
executive ability; competent to 


take foreman's position in the different de 


partments 


shotguns 


of large factory manufacturing 


and rifles. Address, stating experi 





gas | ence and salary expected, Box 123, Am. M. 

‘t High-Class Opportunities Many changes 
are made around the first of the year. We 
know where these changes ars We desire, 


among other positions, manager sales manu 


ex 


pany, 1 I 
in drafting room 
accu 
rapid 


in 





facturing, 
machin $1,800 


Wanted 
in manufacturing, to take charge of tools 
and production in factory Address Box 65, 
AMERICAN MACHINIS! 


$2,000 mechanical engineer, 


salesman $1.500 bookkeeper, $1 
Ad 200. Inquire Business Opportunity Con 
nion Square, New York 


IHLO 


Man with practical experience 


MACHINIS1 Wanted—Foreman to take entire charge of 
ILLINOIS charge small shop with good too and good wort 
Broadly qualified machine works general manufacturing employing | Address incinnatus care AMERICAN Ma 
superintendent, desiring new location, invites s in, CHINIST. Correspondence nfidentia 
onfidential inquiries ; state particulars pre Wanted—Foreman for machine shop manu 
Conservant,”’ care AMERICAN MACHINIS1 have facturing two-cycle gas engines and olil-coun 
had experience in manufacturing special light try machinery, employing about 25 men 
MASSACHUSETTS i or state experience and salary expected. Address 
Position by experienced iron foundry fore mod Box 126, AMERICAN MACHI> 
nan; engine, machinery building: first-class methods 
eferences. Box 93, AMERICAN MACHINIST were employed ; must char 
Position wanted by a mechanic in machine pro Wanted—First-« ae a amat 
shop; jigs, tools, die maker or foreman fot for echnica nat nd 
ght machinery and hardware; harden and < et s de < vd 
mper in quantitie is a tler; gives up AdGress | weiner mal . "Add | 117 uw OM 
sition Januar 1, 1905 iperintendent patte ike! d \ 
f a manufact ! Di n or 15 4 YO t if I iz and 
idress P., care A CAN MA IN we ivit I and 
P fl hal i t 
I “ } Ss | l \\ ] wood 
Superintendent war ing O cit I” 
lress box 90, AM \ Ma Wante \ 
Designer, grad M. I ige 29, 2 years fa 
S ye I i desig iInspe - r- 
o > on é ‘ : t f R 1: 
hit itely ; A M 
good ope gy | 122, AX M \d iy M 1 inted 
\ ] ye 
] } rably 
Competent f ! iinis and a i refe 
r expe I d } ng fer ( Ad l a Box 
liances ger Box 118, A M 1606, 1 
Alphabetical Index to Adverti 
p isers. 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 
N. Y 


Sorthampton Emery Wheel Co., 
Leeds, Mass. 

Korton Emery Wheel Co., Worces 
ter, Mass. 

Scranton Whetstone & Abrasive 
Wheel Co., Scranton, Pa. 

Vitrified Wheel Co., Westfield, 
Mags. 


Arber Presses 


Barnes Co., W. F. & John, Rock 


ford, Ill. 
Bartlett, BE. E., Boston, Mass. 
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Ball Bearings 
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Mnderwood & Co., H. B., Phila 
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Belt Dressing 
Dixon Crucible Co., 
City, N. J 
Houghton & Co., E. 
Belt Filler 
Schieren & Co., 
York. 


Jos., Jersey 


F., Phila., Pa 


Chas. A., New 





Belt Lacing Maehine 


Diamond Drill & Mach. Co., Birds 
boro, Pa. 


Belting, Leather 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill 

Bending Machinery, Plate 

Hilles & Jones Co., Wilmington 
Del. 

Niles-Bement-Pond Co., New York 

Perkins Mach. Co., Warren, Mass 

Wickes Bros., New York. 

Bending Machines, Hy- 
draulic 

Niles-Bement-Pond Co., New York 

Watson-Stillman Co., New York 

Bending Tools, Hand 

Wallace Supply Co., Chicago, I 
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Standard Engineering Works. 83 
Standard Gauge Steel Co Og 
Standard Pressed Steel Co oY 
Standard Welding Co 102 
Starrett Co... L. S RR 
Steel Set Diamond Co g2 


Steptoe Shaper Co John 99 


Stoever Foundry & Mfg. Co 14 


Straley & Hasbrouck 27 
Struthers-Wells Co S6 
Sturtevant Co BRB. EF 13 
Superior Tap Co S7 
Sutton Co., ¢ Dy 91 
Tavior, Wilson & Co 98 
rhree Rivers Tool Co SD 
lindel-Morris Co S6 
roomey rank 103 
rorrington Mfg. Co 100 
friumph Electric Co 24 
rrump Brothers Mac ne Co. 94 
Tuttle Mfg. Co H \ SD 
Underwood & Co... H B l 
Union Drawn Stee Co LOO 
Vandyck Churchill Co 18 
Vaughn, Turner & Taylor Co. 89 
Vitrified Wheel Co SO 
Walker & Co., O. S Oy 
Wallace Supply Co . 28 
Ward & Sons, Edgar ‘1 100 
Warner Instrument Co 93 
Waterbury Farrel Foundry & 
Mach, Co 30 
Watson-Stiliman Co . 84 
Wells Bros. Co . 19 
Westcott Chuck Co 04 


West Haven Mfg. Co tth Cover 
Westinghouse Elee. & Mfg. Co. 23 
Westmacott Co., J. M... 

Whitman & Barnes Mfg. Co 91 


Whitney Mfg. Co ; . 69 
Whiton Mach. Co., D. E 94 
Wickes Bros..... ‘ ey | 
Wiley & Russell Mfg. Co..... 19 
Williams & Co., J. H ..101 
Williams Elee. Machine Co 101 
Wilmarth & Morman Co . 84 
Winkley Co S87 
Woodward & Powe Planer 

Co 83 
Woolley Fdry. & Mech. Works. 86 
Worcester Mach. Screw Co... 90 
Worcester Polytechnic Insti 

tute 24 
Wormer Machinery Co., ¢ C.105 
Wyman & Gordon fth Cover 
\ & T ne Mfg. ¢ oo 








Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Niles-Bement-Pond Co., New York. 


Blocks, Chain 
See Hoists, Hand. 


Blowers 

4m. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. Y 

Hartford Blower Co., Hartford, 
Conn. 

Niles-Bement-Pond 

Sturtevant Co., B. F., 
Mass. 


Co., New York 
Hyde Park, 


Blue Print Machines 

Keuffel & Esser Co., New York 

Pittsburg Blue Print Co., Pitts- 
burg, Pa. 

Spaulding Print 
ton, Mass. 


Paper Co., Bos 
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It would surprise you to Know the wide range of work 
which is being done on the ‘‘Whitney’’ Hand feed 
Milling Machine. 

Thousands of milling operations are being made on ex- 
pensive machines which could be done in one-half the 
time on this Miller, costing less than one-half the money. 

Shaded surfaces show work done on the ‘‘ Whitney ’’ 
Hand Miller. 

Cut No. 1, part of ‘‘Brown-Lipe’’ Automobile Steering 
Gear. Cut No. 4, Worm Gear ‘‘Whitney’’ Vertical Auto- 
matic Drilling Machine. Cut No. 7, Operating Cam in Ideal 
Opening Die. Cut No. 2, ‘‘Whitney’’ Roller Chain Bush- 
ing. Cut No. 9, Underwood Typewriter part. Cut No. 5, 
Type Box for small Printing Press. 


| 








KSA 
w 
FOREIGN AGENTS — = 


riffit Co. Ou “at Britain S« -— nee & Schutte, Germany, Austri: - 
k Freres & Cc ».. Franc gium, Italy, Swi'zerland, Spain and 


The Whitney Mig. Company. 


+ S| Hartford, Conn., U.S.A. 
| ZS ZN GX Lax 
0) 60) eno 
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Blee Print Wringers 


i Blue Print Co., Pitts 
burg, Pa 


Bollers 


Struthers-Wells Co., 
Wickes Bros., New 


Bolt and Net Machinery 


Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

“— Mach. Co., Waynesboro, 


Niles-Bement-Pond Co., New York. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Standard Engineering Works, Bll- 
wood City, Pa. 

Vandyck Churchill Co., New York. 


Warren, Pa. 
York. 


Waterbury Farrel Fdry. & Mach. 
Cis x erbary Conn. 
Wiley & Russel "Mfg. Co., Green- 
d, Mass. 


Books, Meehanieal 

Audel & Co., Theo., New York. 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley Pub. Co., Norman W., 
New York. 

“a & Co., Henry C., St. Louis, 

0. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Provi., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 

ass. 

Dallett Co., Thos. Phila., Pa. 

Detrick & Harvey Mach, Co., Bal- 
timore, Md. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke * Co., Boston, Mass. 

Lucas Mach. Tool Co., Cleve., O. 

McCabe, J. J,. New York. 

Motch & Merry weather Co., Cleve- 


land, 
Newton Mach. Tool Wks., Phila- 
New York. 


delphia, Pa. 
Niles- nanan tend Co. 

Pawling & Harnischfeger, Mil- 
waukee, Wis 


freee Tool - Supply Co., 
Springtiela Mch. Tool Co., Spring- 


Vandyck Churchill Co., New York. 
— & Swasey Co., Cleveland, 
0. 


Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
Betts Mach. Co., Wilmington, Del. 
Bickford & Co., H., keport, 
Bridge- 


N. H. 

Bullard Mach. Tool Co., 
port, Conn 

—— Mch. Tool Co., Franklin, 


Poster Co., Walter H., New York. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Too! Co., Cincin., O 

Niles-Bement-Pond Co., New York. 
a 4 Co., J. Morton, Wilmington, 
ee Tool & Supply Co., New 

ork 
Vandyck Churchill Co., New York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 
Blectric Controller & Supply Co., 
Cleveland, O. 

Cabinets, Oil 

Bowser & Co., 8. 
Ind. 

Cabinets, Teol 


New 


F., Fort Wayne, 


Armstrong Bros. Tool Co., Chi- 
cago, ll 

Cams 

Boston Gear Works, Boston, Mass. 

Carborundem 


8ee Grinding Wieels. 
Castings, Brass and Bronze 


Nolte Brass Co., Springfield, O 
Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 
Castings, Die Molded 
Franklin Mfg. Co., Syracuse, N. Y. 





Castings, Iren 
Diamond Drill & Mch. Co., Birds- 


boro, Pa. 
Farrel Fdry. & Mach. Co., An- 


sonia. Conn. 
Howard Iron Wks., Buffalo, N. Y. 
Massey Mach. Co., Watertown, 


Reeves ‘Fary. Co., Trenton, N. J. 


Castings, Steel 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 


Conn. 
ao ~ om Mfg. Co., Milwaukee, 


8. 

ae & Whitney Co., Hartford, 
onn 

Whiton Machine Co., D. E., New 
London, Conn. 


Centers, Planer 


“2 Haven Mfg. Co., New Haven, 

onn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Chain-Making Machinery 


Vaughn, Turner & Taylor Co., 
Cuyahoga Falls, Ohio. 


Chains, Driving 


Boston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O 
Jeffrey Mfg. Co., The, - tm 


Ohio. 
Link Belt Engr. Co., Phila, Pa. 
Morse Chain Co., Trumansburg, 


me we 
Whitney Mfg. Co., Hartford, Ct. 
Charts 


Derry-Collard Co., New York. 

Chucking Machines 

American Tool Works Co., Cin- 
cinnati, O. 

—, & pape Mfg. Co., Provi- 
en 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Gisholt Mach. Co., Madison we. 

Le Blond Mach. Tool Co., R. K 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

bet & Swasey Co., Cleveland, 

ts) 


Chucks, Drill 
Almond Mfg. Co., T. R., Brook- 


lyn, N. Y. 
Brown & Co., R. H., New Haven, 


Conn. 
ae ye Twist Drill Co., Cleve 
an 
Cushman Chuck Co., Hartford, Ct. 
Goodell-Pratt Co., Greenfield, 
Mass. 
Horton & Son Co., The B., Wind- 
sor Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Standard Too! Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 


ton, Del. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
Horton & Son Co., The E., Wind 
New York. 


sor Locks, Conn. 
Niles-Bement-Pond Co., 

Skinner Chuck Co., New Britain, 
Conn. 
Oneida, N. Y. 


Westcott Chuck Co., 

Whiton Mach. Co., E., New 
London, Conn. 

Chueks- Magnetie 

Walker & Co., O. 8S., Worcester, 
Mass. 

Chucks, Planer 

Niles-Bement-Pond Co., New York. 


Chucks, Split 

Faneuil Watch Tool Co., Boston, 
Mass. 

Circuit Breakers 


Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 





Clutches, Friction 

Caldwell, Son & Co., H. W., Chi- 
cago, fll. 

Cresson Co., Geo. V., Phila., Pa. 

Faneuil Watch Tool’ Co., Boston, 
Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford. Conn. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Clutches, Magnetie and 
Electrical 


Electric Controller & Supply Co., 
Cleveland, O. 

Williams Elec. Mach. Co., Akron, 
Ohio 


Coils 

Standard Welding Co., Cleve., O. 

Compound, Pipe Joint 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Compressors, Air 

—— Machy. Co., Bradford, 


chleago Pneu. Tool Co., Chicago, 
Christensen, N. A., Milwaukee, 
Cartis & Co. Mfg. Co., St. Louis, 
eames Poounetis Tool Co., Mon- 


tour —_ > 
Herron & Bury Mfg. Co., Brie, Pa. 
ye Berguant Drill Co., 
ew 


Rand prill Co., New York. 


Cones, Friction 

Evans Friction Cone Co., Boston, 
Mass. 

Cennecting Rods and Straps 

cages, Wm. £., New Brighton, 


‘a. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 


ne Co., BEddystone, 
a. 

Contract Werk 

Blanchard Mach. Co., Boston, 


ass. 

Gray’s Ferry Mach. Co., Philadel- 
phia, Pa. 

Controllers and Starters, 
Electrie Motor 

Blectric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Blec. Mfg. Co., 
Pittsburg, Pa. 

Coping Machines 

hoes & Allstatter Co., Hamilton, 


Niles-Bement-Pond Co., New York. 


Correspondence Schools 
See Schools, Oorrespondence. 





Counterbores 

Slocomb Co., J. T., Provi., R. I. 

Countershafts 

Almond nee Co., T. B., Brook- 
mm, We Ee 

Bullders’ Iron Fdry., Prov., R. I. 

Smith Countershaft Co., Melrose, 
Mass. 

Counting and Printing | 
Wheels 

Franklin Mfg. Co., Syracuse, N. Y. 

Couplings, Shaft 

steed _Mfg. Co., T. R., Brook- 
lyn, Y. 

Calivell’ & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Davis Mach. Co., W. P., Roches- 


ter, N. Y. 

Electric Controller & Supply Co., 
Cleveland, O 
Howard Iron Wks., Buffalo, N. Y. 
Niles-Bement-Pond Co., New Yorx. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Cranes 

—— Hoisting Mach. Co., New 
ork 


Case Mfg. Co., Columbus, O. 
Chambersburg Engineering Co., 


a oo 

Chicago Pneu .Tool Co., Chicago, 
Cleveland Crane & Car Co., Wick- 
Curtis & Co. Mfg. Co., St. Louis, 


eum Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 





Cranes —Oontinued 

Lane Mfg. Co., eatpalee, Vt. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond = New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., 8., Cincinnati, O. 

se * & Harnischfeger, Milwau- 
ee, Wis. 

Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 


Crank Pin Turning Machine 


Niles-Bement-Pond Co., New York. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 


Crank Shafts 
— Wm. 2B., New Brighton, 


stamiaré Connegting Rod Co., 
Beaver Falls 

Tindel-Morris AY “Bddystone, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 

ity, N. J. 

Cupolas, and Ladles, Feun- 

dry 


Neomere Engr. Works, Detroit, 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila. Pa. 


Cut Meters 


Warner Instrument Co., Beloit, 
Wis. 


Cutters, Milling 

Adams Co., Dubuque, Iowa. 

Becker-Brainard ans Maeh. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Cleveland Twist Drill Co., Cleve 


land, 
Gay & Ward Inc., Athol, Mass. 
Ingersoll Milling 1 Mach. €o., Rock 


ord, Ill. 

Morse Twist Drill _S Mach. Co., 
New dford, 

Pratt & Whitney ‘Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
a Works, Gloucester City, 


Standard Tool Co., Cleveland, O. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 

Bignall & Keeler Mfg. Co., Hd- 
wardsville, a 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

= - Co., W. P., Roches- 
er, N. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Pratt & ‘Whitney Co., Hartford, 


Conn. 
Vandyck Churchill Co., New York. 
Cutting-eff Teols 


Armstrong Bros. Tool Co., Chi- 
cago, 

— & ‘Spencer Co., Hartford, 
‘onn. 

o> Tool Holder Co., Shelton, 
‘onn 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Toels 

Osgood. J. L.. Buffalo, N. Y. 

Steel Set Diamond Co., New 
York 

Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Perkins Mach. Co., Warren, Mass. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 


Conn. 
Jones & Lamson Mch. Co., Spring- 
fleld. Vt. 
Modern Tool Co., Erie, 
Pratt & Whitney Co., 
Conn. 
Dowel Pins 
Winkley Co., Hartford, Conn. 
Drafting Machines 
Universal Drafting Mach. 
Cleveland, O. 
Drawing Boards and Tables 
Keuffel & Esser Co.. New York. 


Pa. 
Hartford, 


Co., 


Rich, J. & G., Philadelphia, Pa. 

Drawing Materials 

Alteneder & Sons, Theo., Phila- 
delphia, "+ 

Hardtmuth, & C., New York. 


Keuffel & bette Co., New York. 
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Brown @ Sharpe Mig. Co. 


Providence, R. I., U.S.A. 


’ Automatic Gear 














Cutting Machines 











All parts 


to which the machine should be subjected. 
in the finished product. 


Accurac\ 





proportioned to withstand the most severe service 








This insures 















Cutter Spindle. Hardened steel. Power- 
fully and smoothly driven by worm gearing. Cutter 
Arbor, jarge diameter; has hardened sleeve run- 
ning in outer bearing. Cutter speeds obtained by 


change gears; speeds in geometrical progression. 


Cutter Slide. Xeturnrapid. Operated by 
independent and constant drive. Can be run back 
to extreme rear position without disturbing setting 
of dogs. Ways have large bearing surfaces; nar- 
row in proportion to length, insures maintenance 
of alignment. 


Work Spindle. [arge diameter. Rigidly 
mounted in heavy slide. Improved method of 
clamping slide to upright. Graduated dial reads 


to thousandths for setting to depth of cut. 

For setting Cutter central by in- 
Surface where indicator 
Cutter retains original 


Indicator. 
dicating from pitch line. 
is placed when 
accuracy. 


setting 


Positive. 
than 


Indexing Mechanism. 
Operates without shock. Proviston for mor 
one turn of locking disk, releases mechanism trom 
heavy strain. Large diameter and extreme accu 
racy of index wheel. Work spindl turned 
by hand when truing arbors or work 
adjustment for use in setting to recut a geal 


Can be 


also has fine 


Feed Mechanism. Piven by screw and 
worm gearing; gives powerful and smooth drive. 
Positive clutches Wide range of feeds in geo 


metrical progression, obtained by change gears 


Indexing Mechanism can 
All dogs and 


Conveniences. 
be tripped from front of Machine. 
operating levers placed at front of machine, easy 
of access. Chips confined to pan in base.  Pro- 
vision for attaching pump to supply lubricant to 
Cutters. 


Catalog and Descriptive Circulars mailed to any 


address upon application, 








a | 
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Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 
ford, Ill. 

Boynton & Plummer, Worcester, 
Mass. 

Pratt & Whitney Co., Hartford, 

Conn. 


Sloan & Chace Mfg. Co., Newark, 
N. J. 


Drilling Machines, Boiler 

American Tool Wks. Co., Cin., O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

— & Plummer, Worcester, 


ass. 
Dallett Co., Thos. H., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Maehines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, "Rock- 


ford, Ill. 
— Drill & Tool Co., Cincin- 


Dallett Co., Thos. H., Phila., Pa. 
er Planer Co, Mark, Nashua, 


Fosdick Mach. Tool Co., Cin., O. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Moline Tool Co., Moline, Ill. 

National Auto. Too! Co., Dayton, 
Ohio. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pneu- 
matic 

Allen, Jno. F., New York. 

a ae Pneu. Tool Co., Chicago, 
Ill. 

Cee Pneu. Tool Co., Cleve- 
land, 

General ‘Bnen. Tool Co., Montour 
Falls, N. 

Ingersoll- Sergeant Drill Co., New 
York. 


Niles-Bement-Pond Co., New York. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Rand Drill Co., New York. 


Drilling Machines, Portable 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mch. Co., Cincin., O. 

Niles-Bement-Pond Co., New York. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Dreses Mach. Tool Ce, Cincin., O. 

Fairbanks Co., New York 

Fosdick Mach. Tool Co., Cin., oO. 

Harrington, Son & Co., Bdwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., ‘New York. 

— Tool & Supply Co., New 


Yor 
Vandyek Churchill Co., New York. 


Drilling Machines, Turret 

Niles-Bement-Pond Co., New York. 

— Tool Wks., Hartford, 
onn 


Drilling Machines, Upright 

American Tool Wks. a Cin., O. 

Baker Bros., Sa 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F.& John, "Rock- 
ford, Ill. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ont., Canada. 

Blaisdell & Co., P., Worcester, 
Mass. 

Boynton & Plummer, Worcester, 

ass. 

Cincinnati Mach. Tool Co., Cin- 
cinnatl, " 

Dallett Co., Thos. H., Phila., Pa. 


Davis SS CO, We Pa Roches- 


ter, N A 
Fairbanks Co., New York. 
Co., 


Fosdick P eee Tool 
nati, 
Gould ‘ Eberhardt Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Cincin 


Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ill. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
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Drilling Machines, 
Continued 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Mechanics Machine Co., Rock 
ford, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 


York. 

Sibley Machine Too! Co., Soutb 
Bend, Ind. 

sy & Chace Mfg. Co., Newark, 


J. 
Vandyck Churchill Co., New York. 


Upright 


Whitney Mfg. Co., Hartford, 
Conn. 

Wiley & Russell Mfg. Co., Green. 
field, Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Providence, 


Standard Tool Co., Cleveland, O. 


Drills, Hand 

Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Magh. Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Drills, Rail 

Niles-Bement-Pond Co., New York 


Drills, Ratchet 


Parker Co., Chas., 
— ng Whitney 


Meriden, Conn 
Co., Hartford, 


Standard Tool Co., Cleveland, O 

Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, 

General Electric Co., New York. 

Holtzer-Cabot Elec. Co., Brook 


line, Mass. 
Jantz & Leist Elec. Co., Cin., O. 
~— Blec. Mfg. Co., Madison, 


8. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


— & Myers Co., Springfield. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Blec. Co., New York. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Blec. Co., Cincin., O. 

Westinghouse Electric & Mfg. Co.., 
Pittsburg, Pa. 


Electrical Supplies 


Blectric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, IIL. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 
and Maehinery 

American Tool Wks. Co., Cin., O. 

Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf ‘Mach. Co., Cincin., O. 


Elevators 


— -Clem Blevator Co., Phila- 
el 


Pa. 
curtis ‘x Co. Mfg. Co., St. Louls, 


Morse, Williams & Co., Phila., Pa. 


Emery Wheel Dressers 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Wkzs., 
Buffalo, N. Y. 


Heald Machine Co., Worcester, 
Mass. 

International Specialty Co., De- 
troit, Mich. 

Standard Tool Co., Cleveland, O. 

Emery Wheels 

See Grinding Wheels. 

Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa. 

Engineers, Consulting and 


Mechanical 


McGeorge & Sons, Cleveland, O. 


Engineers, Electrical 


vs teten Co., Ampere, 





MACHINIST 


Engines, Automobile 
Franklin Mfg. Co., Syracuse, 


Olds Gasoline Works, 
Lansing, Mich. 


Engines, Gas and Gasoline 

Foos Gas Eng. Co., hag gg O. 

Jacobson Mach. & Mfg. Co., War- 
ren, Pa. 

Mietz, August, New York. 

New Era Gas Engine Co., Dayton, 
Ohio. 

Olds Gasoline Engine Wks., Lan- 


Engine 


sing, Mich. 
Regal Gasoline Engine Co., Cold 
water, Mich. 


Struthers-Wells Co., Warren, Pa. 
Woolley Fdry. & Mach. Co., An- 
derson, Ind. 


Engines, Oil 

International Power Vehicle Co., 
Stamford, Conn. 

Mietz, August, New York. 


Engines, Steam 
Buffalo Forge Co., Buffalo, N. Y. 
Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Struthers-Wells Co., 
Sturtevant Co., B. 


Warren, Pa. 
F., Hyde Park, 


Mass. 

Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis 

Exhaust Heads 

Burt Mfg. Co., Akron, O. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition, Machinery 

Philadelphia Bourse, Phila., Pa. 

Fans, Electrie 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Fans, Exhaust 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 


Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., R. I. 

Filters, Oil 

Burt Mfg. Co., Akron 


oO. 
Houghton & Co., B. "P., Philade!l- 


phia, Pa. 

Flexible Shafts 

Chicago Flexible Shaft Co., 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

Boynton & 
Mass. 

Buffalo Forge Co., Buffalo, N. Y. 

Ingersoll-Sergeant Drill Co., New 
or 

Miner & Peck Mfg. Co., 
Haven, Conn. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Solid Steel Tool 
Pittsburg, Pa. 

Williams & Co., 


Chi- 


Plummer, Worcester, 


New 


& Forge Co., 
J. H., Brooklyn, 


Wyman & Gordon, Worcester, 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, Worcester, 
ass. 


Forgings, Steel 

Heppenstall Forge & Knife Co., 
Pittsburg, Pa. 

Wyman & Gordon, 
Mass. 

Forming Machines 

Hartford Mch. Screw Co., 
ford, Conn. 

Foundry Furnishings 

Obermayer Co., S., Cincinnati, O 


Worcester, 


Hart 


Paxson Co., J. W., Phila., Pa. 
Sturtevant Co., B. F., Hyde Park 
Mass. 
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Furnaces, Electric 


King, Hugh E., Chicago, III. 
Pelton & Crane, Detroit, Mich. 


Furnaces, Gas 


Am. Gas Furnace Co., N. Y. City 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Westmacott Co., J. M., Provi 
dence, R. I. 

Furniture, Machine Shop 


New Britain Mach. Co., New Brit 
ain, Conn. 


Gages, Recording 

Bristol Co., Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R. 

Morse Twist ‘Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Rogers, John M., Boat, Gage & 
Works, Gloucester City, 


a 
J. 

kk Se Soe, B..t 

S., Athol, Mass. 


Provl- 


inca Co, 
Starrett Co., L. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. e 


Lunkenheimer Co., Cincinnati, 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O 

| Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New 
ark, N. J. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Newton Mach. Tool Wks., Phila- 





delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Sloan & Chace Mfg. Co., Newark, 
N. J. 

Whiton Machine Co., D. B., New 


London, Conn. 


Gear Testing Maehinery 
Gisholt Mach. Co., Madison, Wis 


Gears. Cut 


Bilgram, Hugo, Philadelphia, Pa 
Boston Gear Works, Boston, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson Co., Geo. V., Phila., Pa. 

Earle Gear & Mach. Co., Phila- 


delphia, Pa. 
Eberhardt Bros. Mach. Co., New- 
ark, N. J. 
Fawcus Mch. Co., aoe, = 
Fellows Gear Shaper Co., Spri . 
field, Vt. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 


Cleveland, O. 
New Process Raw Hide Co., Syra- 
cuse, N. Y 


Nuttall Co., R. >, oon, 
Philadelphia Gear Wks., hila- 
delphia, Pa. 


Sawyer Gear Wks., Cleveland, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

— Wilson & Co., Allegheny, 
a. 


Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., Syracuse, N. Y. 

Greenwald Co., I. & E., Cincin., O. 

Taylor, Wilson & Co., Allegheny, 
Pa. 


Gears, Rawhide 
Boston Gear Wks., Boston, Mass. 
Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 
Phila 


Barle Gear & Mach. Co., 
delphia, Pa. 
Fawcus Mch. Co., Pittsburg, Pa. 
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The Vertical Spindle on the 


Chicago Hand Miller 


increases its range and capacity. To those 
who have small pieces to turn out, at small 
cost, it is invaluable. The vertical spindle 
can easily be replaced by the overhanging arm 
to brace the horizontal spindle for heavy cuts. 
Spindle bearings are dust-proof and self- oiling. 
Table and knee have extra large range, with 
crank and lever motions. Made in three sizes, 
for bench or column. Send for catalogue. 








Hill, Clarke & Company 


Gje1 1¢ ral 





T . . GS ee 
Notice Vertical Spindle. Maas. Odbce. 156 Oliver Se —_— , 
Chi i1vO Othce, 14 SO Canal Street 
New York Othee. 153 Gre , ch St.. co 


Put Your Grinding Problems on a Landis §$ 


No. 4 
Landis 


Particularly § 


Grinder adapted to 
machine 
shop or 

tool room 
finishing. 

12” Swing, Santis 

null of doing 
Between high grade 
work. 


andrigid. =i > *, N “+ 


Centers. ay —~a 
Very strong ge Vi y>. 

LAArs ep 

= + 9 = 


We make a large variety of styles of Grinders; each is particularly adapted to some one line of work, 
but suitable for almost any kind of grinding. Let us help you to decide which is best for you. 


LANDIS TOOL COMPANY = = 
4 WAYNESBORO, PA., U.S.A, \ - 
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Gears, Rawhide—COontinued 


Gould & Eberhardt, Newark, N. J 
= & Scott Co., Cleveland, 


0. 
Wew Process Raw Hide Co., Syra 
cuse, N. Y. 
Kuttali Co., R. D., Pittsburg, Pa 


Gears, Worm 


Albro-Clem Hlevator Co., Philade) 
phia, Pa. 
Boston Gear Wks., Boston, Mass 
Bawcus Mch. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, a 
Morse, Williams & Co., Phila., ~ 
Nuttall Co., R. D., Pittsburg, Pa 
——_s. Gear Works, Phila 
delphia, 
Simonds Mfg, Co., Pittsburg, Pa 
= Wilson & Co., Allegheny, 


Graphite 

Dixon Crucible Co., Jos., 
city, B 4. 

Obermayer & Co., S., Cincin., O. 


Grinders, Center 

Coates Clipper Mfg. Co., 
ter, Mass. 

Heald Mch. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., O 

Mueller Mch. Tool Co., Cin., O. 

Riles-Bement-Pond Co., New York. 


Grinders, Cutter 


Jersey 


Worces 


Automatic Mach. Co., Greenfield, 
Mass. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 

Brown & onerye Mfg. Co., Provi- 
dence, R. 

Chasinnsti Milling Mach. Co., Ci 
cinnati, 

Garvin Machine Co., New York. 

Gould & Kberhardt, Newark, N. J. 


Greenfield Mach. Co., Greenfield, 
Mass. 

Weald Mach. Co., Worcester, 
Maas. 

Hisey-Wolf Mach. Co., Cincin., O 

Miles-Bement-Pond C 0., New York. 


Morton panety Wheel Co., Worces 


ter, Ma 
Pratt & Whitney Co., Hartford, 


Sonn. 
Rivett-Dock Co., 
Grinders, Disk 
om & Co., Chas. H., Chicago, 


Diamond Mach. Co., Provi., R. I. 
—. Machine Co., Worcester, 


Boston, Mass. 


seoqucte Mach. Co., New York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Grinders, Drill 

Heald Mch. Co., Worcester, Mass 
Niles-Bement-Pond Co. be New York. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Portable 


Heald Machine Co., Worcester, 


Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Grinders, Teol 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 
Diamond Mach. Co., Provi., R. I. 
Foster Co., Walter H., New York. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
—- -Wolf Mach. Co., Cincin., oO. 
is Tool Co., Waynesboro, "Pa 
Modern Tool Co., Erie, Pa. 
miles-Bement-Pond Co., New York. 
Northampton Emery Wheel Co. 
eds, Mass. 
Ransom Mfg. Co., Oshkosh, Wis. 
“= 5 Emery Wheel Co., Spring- 


vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, cE. 


Grinding and Polishing Ma- 
ehines 


anny & Co., Chas. H., Chicago, 


Blount Co., J. G., Everett, Mass. 
Brown a & Sharpe "Mfg. Co., Provi- 


Bulider 

allders’ Iron Foundry, Pr 

dence, R. I. . we 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Diamond Mach. Co., Prov., R. I. 


Pairbanks Co., New York. 

Foster Co., Walter H., New York. 

Ceesel- -Pratt Co., Greenfield, 
ass. 





Grinding and Polishing Ma- 
chines —Continued 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

{froquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. Co., 


Chicago, Ill. 
Njiles-Bement-Pond Co., New —-— 
0., 


Northampton Emery Wheel 
Leeds, Mass. 

—— Elec. Mfg. Co., Madison, 

8. 

Norton Emery Wheel Co., Worces- 
ter, ass. 

Norton Grinding Co., Worcester, 

Prentiss Tool & Supply Co., New 
York 


Ransom Mfg. Co., Oshkosh, Wis. 

Rivett-Dock Co., Boston, Mass. 

Royersford Fdry. & Mach. Co., 
Royersford, Pa. 

Safety Emery Wheel Co., 
field, O. 

Standard Tool Co., Cleveland, O 

Vandyck Churchill Co., New York. 


Spring- 


Vitrified Wheel Co., Westfield, 
Mass. 

Walker Co., O. S., Worcester, 
Mass. 

Grinding Wheels 

Adams Co., Dubuque, Iowa. 

Builders’ Iron Foundry, Provi 
dence, R. I. 

Carborundum Co., Niagara Falls, 
m. %. 

Diamond Mach. Co., Prov., R. I. 

Hampden Cor. Wheel Co., Bright 
wood, Mass. 

Houghton & Co., E. F., Philadel 
phia, Pa. 

Niles-Bement-Pond Co., New York 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 

Safety Emery Wheel Co., Spring 
field, O. 

Scranton Whetstone & Abrasive 
Wheel Co., Scranton, Pa. 

Vitrified Wheel Co., Westfield, 


Mass. ; 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 
Lombard & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
Gun Barrel Machinery 
Diamond Mach. Co., Prov., R. I. 


Pratt & Whitney Co., Hartford, 
Conn. 

Hack Saw Blades nt 
Frames 


Diamond Saw & Stamping Wks., 
Buffalo, Y 


Goodell-Pratt Ca, Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 


New York. 
Starrett Co., L. 8S. 
West Haven Mfg. 

Conn. 


Hack Saws, Power 

Diamond Saw . Stamping Wks., 
Buffalo, N. 

Fairbanks hy New York. 

Hoefer Mfg. Co., Freeport, III. 

Niles-Bement-Pond Co., New York. 

“= Haven Mfg. Co., New Haven, 
onn. 


Hammers, Drep 
a & Spencer Co., Hartford, 


Con 
Bliss "Co., BR. W., Brooklyn, N. Y. 
Chambersburg Engineering Co., 
Chambersburg, Pa. 
Gould & Eberhardt, ‘Newark, N. J. 
Merrill Bros., Brooklyn, N. Y. 
Miner & Peck Mfg. Co., New 
Haven, Conn. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 


Hammers, Electric 
Northern Elec. Mfg. Co., 
son, Wis. 
Hammers, Pneumatic 
cre Pneu. Tool Co., Chicago, 
Cleveland Pneumatic Tool Co., 
Cleveland, O 
H., Phila., Pa. 


Dallett Co., Thos. 
—— -Sergeant Drill Co., New 


Niles-Bement-Pond Co., New York. 
Phila. Pneu. Tool Co., Philadel- 


phia, Pa. 
Rand Drill_Co., New York. 


Athol, Mass. 
Co., New Haven, 


Madi- 





Hammers, Power 


Niles-Bement-Pond Co., New York. 
Scranton & Co., The, New Haven, 


Conn. 

Sutton Co., C. E., Toledo, O 

Hammers, Steam 

Bethlehem 4 & Mach. Co., So. 
Bethlehem, 

Chambersburg “Ragincering Co., 
Chambersburg, Pa. 

Vandyck Churchill Co., New York. 


Handles, Screw Plate 


Standard Welding Co., Cleve., O. 
Hangers, Shafting 
Cresson Co., Geo. V., Phila., Pa. 


Hyatt Roller Bearing Co., Harri- 


son, N. 
Standard Pressed Steel Co., 


Philadelphia, Pa. 


Heaters, Feed Water 
Coeeeeneat Co., B. F., Hyde Park, 


ass. 
Heating and Ventilating 
Apparatus 


Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Heating Machines 


Am. Gas. Furnace Co., New York. 

Hoisting and Conveying 
Machinery 

Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, 

Cresson Co., Geo. V., Phila., Pa. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

C & C Electric Co., New York. 

Cleveland Crane & Car Co., Wick- 
liffe, Ohio. 

Curtis & Co. Mfg. Co., St. Louts, 
Mo. 

General Pneu. Tool Co., Montour 
Falls, : A 


Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Boston, 
Mass. 


Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Ch’ oe Pneu. Tool Co., Chicago, 
Ill 

St. Louis, 


Cane & Co. Mfg. Co., 


General Pneumatic Tool Co., Mon- 
tour Falls, New York. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Rand Drill Co., New York. 


Igniters, Gas Engine 


“am Mfg. Co., Syracuse, 

Indicators, Speed d 

Norton Emery Wheel Co., Wor- 
cester, Mass. 

Starrett Co., L. S., Athol, Mass. 

Indicators, Speed, Periph- 
eral 

Warner Instrument Co., Beloit, 
Wis. 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Industrial Railways 

Hunt Co. C. W., West 
Brighton, N. Y. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


New 


Injectors 

emens, ° rar Mfg. Co., Ur- 
bana 

neganainel Specialty Co., De 
troit, Mich. 


Lunkenheimer Co., Cincinnati, O. 
Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 

Hunt Co., Robt. W., Chicago, I) 
Instruction Schools 

See Schools, Correspondence. 








Insurance, Boiler 

Hartford Steam Boiler Insp. @ 
Ins. Co., Hartford, Conn. 

Jaeks, Hydraulic 

Bethlehem Fdry. & Mch. Co., Se. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 

Jacks, Planer 

Armstrong Bros. Tool 
cago, 

Key Seaters 


Baker Bros., Toledo, O. 
Chattanooga Mchry. Co., Chatta- 


nooga, Tenn 
Davis Mach. Co., W. P.. Roches 
ter, N.. ¥. 
Niles-Bement-Pond Co., New York 
Whitney Mfg. Co., Hartford, Ct. 
Keys, Machine 


Co., Chi- 


“Standard Gauge Steel Co., Beaver 
P. 


Falls, Pa. 
Whitney Mfg. Co., Hartford, Ct. 


Lamps, Are 


General Electric Co., N. Y. City. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lamps, Incandescent 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Lathe Attachments 

American Tool Wks. Co., Cin., O. 


Bradford Machine Tool Co., Clip 
cinnati, O. 


Niles-Bement-Pond Co., New York 


Osgood, J. Rasy 3uffalo, | - # 

Pratt & Whitney Co., Hartford, 
Conn. 

Sloan & Chace Mfg. Co., Newark, 
N. J. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi 
cago, Ill. : 

Besly & Co., Chas. H., Chicago, 
Ill 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 


Conn. 
Tindel-Morris Co., 


Lathes 
American Tool 


Eddystone, Pa 


Wks. Co., Cin., O 


Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 


Bertram & Sons Co., Ltd., Joha, 


Dundas, Ont., Canada. 
Blaisdell & Co., P., Worcester, 
Mass 


Everett, Mass. 
Cin., O. 
Bridge 


Blount Co., J. G., 

Bradford Mach. Tool Co., 

Bul ard Mach. Tool Co., 
port, Conn. 

Davis Mach. Co., W. P., Roches 
ter, N. 

Diamond Machine Co., Prov., RB. 1. 

Dreses Mach. Tool Co., Cincin., O. 

Fairbanks Co., New York. 

Flather & Co., Nashua, N. H. 

Foster Co., Walter H., New York. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madisor, 
Wis. 

Greaves, Klusman & Co., Cin., O. 

Herrington, Son & Co., Edwina, 
Philadelphia, Pa 

Hendey Mach. Co., ‘Torrington, Ct. 

Hill. Clarke & Co., Boston, ls 2 

Le Blond Mach. Tool Ca, & Be 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Ce.. 
Cincinnati, 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
a Ill. 

Motch & Merryweather Co., Cleve 
lan 

New Haven Mfg. Co., New Haves, 

n 


Yonn. 

Niles-Bement-Pond Co., New York 

Osgood, J. L., Buffalo, me me 

Prentiss Tool & Supply Co., New 
York. 

Schumacher & Boye, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 


Cincinnati. 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Springfield Mch. Tool Co., Spring 
field, O. 

Sutton Co., C. E., Toledo, O. 


Vandyck Churchill Co., New Yor’ 


Lathes, Automatic Screw- 
Threading 

Automatic nae Co., Bridge- 
port, Con 

Pratt & Whitney Co., Hartford, 
Conn. 
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The Dollars You Save 








Some manufacturers save 
dollars when purchasing ma- 
chines, like some women folks 
save pennies when buying 
eggs. 

Look not at the price but 
at the machine. A low price 
may cover a multitude of 
costly faults. 

Eberhardt’s Patent 24” 
“Double Triple’? Stroke 


Extension Base Shaper 


does not carry the lowest price- 
tag, but it does possess many 
time and labor-saving, profit- 
producing features. 
‘“High Duty Shapers”’ are 
built upto the new high-speed 
steel limits, powerfuland rigid. 


16” size. 


The ram has a range of cut- 
ting strokes from 5 to 110 per minute, and any speed can be instantly obtained. Made 
in 14’, 16°, 20” and 24” sizes. 

The dollars you save are the dollars made by the increased output of a machine 
and which are not spent for repairs. Catalog B. 


Automatic Gear Cutting Machines and Accessories, Shapers, Drill Presses. 


GOULD & EBERHARDT, | Newark, N. ., U.S.A. 





SELLING AGENTS Meunine. Maxwell & Moore, New York nd Bo yn ird Mas hinery Co., Pittsburg, Pa Marshail & Hu art rschinery Co, Chicago 
Motch & Merryweather, C ‘land. The Fairbanks Co., Philade hang rises Pn sk Henshaw, Bulk! & ¢ San Fra HLailnctic roe iw-Bulkley Co 
Seattle. W.R. Colcord Mac heme ary Co., St. Louis. Prentiss Tool and Supply Co. “Buffalo McArdle bl arker ad hinery ¢ New Orleans and Birmingham 

FOREIGN AGENTS—Schuchardt & S hutte. Berlin, Cologne, Vv lenna, Brussels, Stockholm, St, Petersburg, Mila: Selig, Sonnenthal & ¢ London, England, 
John Lang & Sons, Johnstone. Scotland. Paul Roux & Co., Paris, France. White, Child & owe y, Shaper and Drill Pre Agents, Vienna Adolf B. Horn, 


Havana, Cuba. F. W. Horne, Yokohama, Japan. 


The Colburn Universal Saw Table 


Built like a machine tool. 


The Acme of Perfection in design, workmanship and material. Full of 
interesting features for the practical pattern maker, and no up-to-date pattern 
shop can afford to be without it. 

Why not adopt the same methods in your pattern shop that earn you 


money in your machine shop? Send for handsome illustrated Catalog. 


COLBURN MACHINE TOOL COMPANY, 








FRANKLIN, PA. 
These machines are carried in stock by the following deal I wn & Zortn Machinery Oo,, Pittsburg 
and ‘* The Bourse,” Philadelphia W. M. Pattison Machinery ¢ Cleveland Willebrands Machinery ¢ Devt t National Supply Co., Toledo, O 
McDowell, Stocker & Co., Chicago, Vonnegut Hardware Indianapolis, Chandler & Farquhar, Bostor 





PLATE BENDING MACHINERY. 


Bending Rolls. Horizontal or Vertical Type. Engine or Motor Driven. 
Tools Built for any Service. Neavy Work a Specialty, 


WICHES BROTHERS, Main Otipe ong Bert at 


95 Liberty Street, New York. 45th St. & A. V. R.R., P Ma te Bidg., Chicago 

















Lathes, Bench 


American Watch Tool Co., Wa 
tham, Mass. 

Blount Co., J. G., Everett, Mass 

Faneull Watch Tool Co., Boston 
Mass. 

Pratt & Whitney Co., Hartford 
Conn. 

Sloan - Chace Mfg. Co., Newark 
N. d. 

Waltham Watch Tool Co., Wa! 


tham, Mass. 


Lathes, Boring 

Niles-Bement-Pond Co., New York 

Lathes, Brass 

Pratt & Whitney Co., 
Conn. 

Springfield Mch. 
field, O. 


Lathes, Wood 


Hartford 


Tool Co., Spring 


Oliver Mchy. Co., Grand Rapids, 
Mich. 

Beneca Falls Mfg. Co., Seneca 
Falls, N. Y. 


Letters, Pattern 
Butler, A. G., N. Y. City. 


Lockers, Clothes 


Merritt & Co., Philadelphia, Pa. 

Lubricants 

Eesly & Co., Chas. H., Chicago, Lil 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Foote, Pierson & Co., New York 

Labricators 

Besly & Co., Chas. H., Chicago, Ill 

Crosby Steam Gage & Valve Co. 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O 


Lumber, Patternmakers’ 


Wuilchet, Louis, Chicago, III. 


Machinery Builders, Speeia) 


Beaman & Smith Co., Prov., R. I 

Bilgram, Hugo, Philadelphia, Pa 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Dallett Co., Thos. H., Phila., Pa 

Diamond Drill & Mch. Co., Birds 
boro, Pa. 

Grant Mach. & Mfg. Co., Bridge 
port, Conn. 

Hoefer Mfg. Co., Freeport, II. 

Lucas Mch. Tool Co., Cleveland, 
Ohio. 

— Mach. Co., Watertown, 

Mechanical Accountant Co., 
Providence, R. I. 

Mechanics Machine Co., Rock- 
ford, Ill. 

renee & Whitney co., Hartford, 
onn 

Queen City Mach. Tool Co., Cin- 
cinnati, O. 

Simonds Mfg. Co., Pittsburg, Pa. 

Torrington fg. Co., Torrington, 
Conn. 

Machinery Dealers 

Baird Machy. Co., Pittsburg, Pa. 

Fairbanks Co., New York. 


Foster Co. Walter H., New York. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 


Motch & Merryweather Co., Cleve- 
land, 
Niles- Las Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Machy. Co., C. C., De 
troit, Mich. 

Machinists’ Small Tools 

Bemis & Call Hardware & Tool 
Co., Springfield, Mass. 

Besly & Co., Chas. H., Chicago III. 

~~ & Spencer Co., Hartford, 
onn 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 


Cleveland Twist Drill Co., Cleve 
land, 

Gdiee, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 
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Wachinists’ Supplies 


Bemis & Call Hardware & Too! 
Co., Springfield, Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, 

Magnets, Lifting 

Electric Controller & Supply Co., 
Cleveland, O. 

Mandrels, Expanding 

Nicholson & Co., W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Standard Too! Co., Cleveland, O. 

Maps 


Derry-Collard Co., New York. 
Measuring Machiues 


Pratt & Whitney (Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage «& 
Drill Works, Gloucester City, 
N. J. 


Mechanical Draft Apparatus 

Sturtevant Co., B. F., Uyde Park, 
Mass. 

Metal, Bearing 

Besly & Co., Chas 
Ill 

Phosphor 
Philadel; 


Hf., Chicago, 


Smelting ¢ 


Bronze 

yhia, Da 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Slocomb Co., J. T., 


Provi 


Providence, 


Starrett Co., L. S., Athol, Mass. 

Milling Attachments 

Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Brown & pene Mfg. Co., Provi- 


dence, R. 

Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Kempsmith Mfg. Co., Milwaukee, 

Wis 
Co., New York. 
Hartford, Ct. 


Niles-Bement-Pond 
Whitney Mfg. Co., 


Milling Machines, Bench 

American Watch Tool Co., Wal- 
tham, Mass. 

Faneull Watch 


Mass. 
Hartford Mach. 
ford, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Niles-Bement-Pond Co., New York. 
“eS Chace Mfg. Co., Newark, 


Co., Wal- 


Tool Co., Boston, 


Screw Co., Hart- 


Waltham Watch Tool 


tham, Mass. 


Milling Machines, Hand 


Osgood, J. L., Buffalo, N. Y. 
Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Horizon- 
tal 


Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Cincinnati Mill. Mach. Co., Cin- 
cinnati, O. 
Hendey Mach. Co., Torrington, Ct. 
Hess-Bright Mfg. Co., Phila., Pa. 
In ig Mill. Mach. Co., Rock- 
or 
Newton Mach, Tool Wks., Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 
— & Whitney Co., Hartford, 
onn. 


Milling Machines, Plain 


Adams Co., Dubuque, Iowa. 
American Tool Wks. Co., Cin., O. 
Beaman & Smith Co., Provi., R. I. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass 
—- - Sharpe Mfg. Co., Provi 
den i. 
Cin 


Ctaglenati Milling Mach. Co., 
cinnati, O. 

Fairbanks Co., 

Garvin Mach. 

Hendey Mch. 

Hill, 


New York. 

Co., New York. 
Co., Torrington, Ct. 
Clarke & Co., Boston, Mass. 





| McCabe, J. J., 
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Milling Machines, Plain 
Continued 


Kempsmith Mfg. Co., Milwaukee, 


s. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Motch & Merryweather Co., Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

ome 3 Mach. Too! Co., Springfield, 
Oh 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 


York. 
Sutton Co., C. E., Toledo, O. 
Vandyck Churchill Co., New York. 
Whitney Mfg. Co., Hartford, Ct 


Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 


Milling Machines, Universal 


American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Fairbanks Co., New York. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., 

Kempsmith Mfg. Co., 
Wis. 

Le Blond Mach. 
Cincinnati, O. 

New York. 

Co., New York. 

Springfield, 


Boston, Mass. 
Milwaukee, 


Tool Co., R. K., 


Niles-Bement-Pond 
Owen Mach. Tool Co., 


Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Vandyck Churchill Co., New York. 

Waltham Watch Tool Co., Wal 
tham, Mass. 


Milling Machines, Vertical 


Adams Co., Dubuque, lowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 
Owen Mach. Too! Co., Springfield, 


Ohio 

Vandyck Churchill Co., New York. 

Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Diill Wks., 
John M., Gloucester City, N. J 

Mining Machinery 

In —? Sergeant Drill Co., New 


Rend Drill Co., New York. 


Models, Instruction 
Derry-Collard Co., New York. 


Molding Machines 

Adams Co., The, Dubuque, Iowa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Mortising Machines, Chain 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Motors, Electrie 


C & C Electric Co., New York. 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Cray -Wheeler Co., Ampere, 
Genera! Electric Co., New York. 
Holtzer-Cabot Elec. Co., Brook- 
line, Mass. 
Jantz & Leist Elec. Co., Cin., O. 
Northern Electrical Mfg. Co., 


Madison, Wis. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Robbins & Myers Co., 
Ohio. 


Springfield. 


Roth Bros. & Co., Chicago, III. 

Sprague Electric Co., New York 

Sturtevant Co., B. F., Hyde Park 
Mass. 

Triumph Elec. Co., Cincinnati, O 

Westinghouse Elec. & Mfg. Co 
Pittsburg, Pa. 

Name Plates 


Franklin Mfg. Co., 





Syracuse, N. 3 
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Numbering Machines 
| Bates Machine Co., New York 
Nurls 
Hammacher, Schlemmer & (i 
New York. 


Nut Tappers 
See Bolt and Nut Machinery 


Oil Cups and Covers 


Bay State Stamping Works, 
cester, Mass. 

Besly & Co., Chas. H., 
Ill. 


Wor 
Chicago 
oO 


Lunkenheimer Co.. Cincinnati, 
Winkley Co., Hartford, Conn 


Oils 


Besly & Co., Chas. H., Chicago 
Ill. 


New York 
Philade) 


Foote, Pierson & Co., 
Houghton & Co., E. F., 
phia, Pa. 


Packing, Steam 
Houghton & Co., E. 


phia, Pa. 
Jenkins Bros., New York. 


F., Philade) 


Packings, Hydraulic ané 
Pneumatic 
Houghton & Co., 

phia, Pa. 
Pans, Lathe 
New Britain Mch. Co., 
ain, Conn. 
Paper, Blueprint 
Spaulding Print Paper 
ton, Mass. 
Paper, Isometrie 
Derry-Collard Co., New York 


BE. F., Philade 


New Brit 


Patents 
Baldwin 
mm <€ 

Ii Li \ W 
Munn & Co.. New York 
Ss & Ila ou P 


& Wight, Washingt«r 


Models 
Il 


Patterns and 
Mummert Co., EB. 3S 


Pattern Shop Machinery ane 
Supplies 

Baker Bros., Toledo, O. 

Blount Co., J. G., Everett, Masa 

Greaves, Klusman & Co., Cin., © 

Oliver Mchry. Co., Grand Rapids 
Mich. 

Prentiss Tool & Supply Co., New 
York. 

Pencils 

Hardtmuth, L. & C., New York 


Phosphor Bronze 


Phosphor Bronze Smelting § 


Philadelphia, Va 
Pin and Stud Machines 


Hartford Mach. Screw Co., Hart 
ford, Conn. 

Pinion Cutters 

American Watch Tool Co., Wa) 


tham, Mass. H 
Gould & Eberhardt, Newark, N. J 
Sloan & Chace Mfg. Co., Newark. 

N. J. 


Pipe and Fittings 
Crane Co., Chicago, Ill. 


Pipe Cutting and Threadizs 
Machines 

Bignall & Keeler Mfg. Co., Bd 
wardsville, Ill. 

Curtis & Curtis Co., 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Niles-Bement-Pond Co., New York 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y 

Standard Engineering Works, EB!) 
wood City, Pa. 

Stoever Fdry. & Mfg. Co., Myers 
town, Pa. 

Vandyck Churchill Co., New York 

Wells Bros. Co., Greenfield, Mass 


Bridgeport. 


Wiley & Russell Mfg. Co., Green 
field, Mass. 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 


land, O 
Saunders’ Sons, D., 
Standard Too! Co., 


Planers 

American Tool Wks. Co., Cin., O 

Belmer Mach. Tool Co., Cin., O 

Bertram & Sons Co., Ltd., John 
Dundas, Ont., Canada. 

Beicts Mach. Co., Wilmington, De} 


Yonkers, N. ¥ 
Cleveland, O 
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ag Milling Cutters That 
Give Long Service. 


We desire to call your particular 

attention to cutters with Inserted 

Teeth. As you well know, there 

are many avantages in using this 

kind of cutter, the chief advantage 

being that the teeth may be re- 

placed when past giving service. In fact, a 

cutter of this style, made in the unexcelled 

G. & W. quality, will give a tremendous amount 

of service. But don’t think for a minute that 
ANY Inserted Tooth Cutter is 
just as good asa G. & W. There 
may be a difference in material 
used and it may fall far short of 
the high standard of accuracy 
and workmanship. 

In Plain Cutters, Involute Cutters, End Mills, 

Side Mills, Worm Hobs, or any Special Cutters, 


the same difference may show itself. 


Gay @ Ward, Inc., 


Athol, Mass. 


New York Office—17 Warren St.. F. M. Van Gelder, Mgr. Philadelphia Office 
C. B. Boooksbank, Mgr. London Agents—Chas. Neat & C 12 
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Planers —(ontinued Pulley Coverings Rheostats Schools, Technical 
Bilgram, Hugo, Philadelphia, Pa a 7. & Co., E. F., Philadel- | Electric Controller & Supply Co., | Worcester Poly. Institute, Wor- 
Blaisdell & Co., P., orcester, phia, Pa. e Cc ——_ ” - York. cester, Mass. 
a Planer Co., Cincin.,O | Pulleys nee ae Sane Soete ee Screw Machines, Automatie 


Detrick & Harvey Mch. Co., Balti 
more, d. 

Fairbanks Co., New York. 

ie ag Planer Co., Mark, Nashua 


Garvin Mach. Co., New York. 

Gray Co., G. A., Cincinnati, O. 

Harrington, Son & Co., dwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York. 

Motch & Merryweather Co., Cleve 
land, O. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York 

Osgood, J. L., Buffalo, N. Y. 

Pond Mach. & Fdry. Co., L. W., 


Worcester, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., New 
York 


Sellers & Co., Wm., Phila., Pa. 

Vandyck Churchill Co., New York. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Portable 


Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Planers, Rotary 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Precision Machinery 

American Watch Tool Co., Wal 
tham, Mass. 

Presses, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 

Miner & Peck Mfg. Co., New 
Haven, Conn. 


Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mags. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Presses, Forging 


Chambersburg Engineering Co., 
Chambersburg, Pa. 


Presses, Hand 

Elmes Eng. Works, 
cago, Ill. 

Perkins Mach. Co., Warren, Mass. 


Presses, Hydraulic 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Elmes E ng. Works, Chas. F., 
cago, !I). 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Presses, Pewer 
eee Mach. Co., Bridgeport, 


onn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Dill Machine Works, T. C., Phila- 
deiphia, Pa. 

Fairbanks Co., New York. 

Lucas Mach. Tool Co., Cleve., O. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

— Tool & Supply Co. New 


springtela Mch. Tool Co., Spring- 
Vandyck Churchill Co., New York. 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Chas. F., Chi- 


Chi- 


Profflers 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard — Mach. Co., 
Hyde Park, 


Garvin Mach. on ‘New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Pablishers 

Audel & Co., Theo., New York. 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Derry- Collard Co., New York. 

Henley Pub. Co., Norman W., 
New York. 

id & Co., Henry C., St. Louis, 





American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 


Federal Mfg. Co., Cleveland, O. 
Howard Iron Wks., Buffalo, N. Y. 
Niles-Bement-Pond Co., New York. 


ro, Gottfried & Hunter, 
Ltd., New York. 

Philips Pressed Steel Pulley 
Works, Philadelphia, Pa. 


Reeves Pulley Co., Columbus, Ind. 

Taylor, Wilson & Co., Allegheny, 
Pa. 

Pulley Turning and Boring 
Machines 

American Tool Wks. Co., Cin., O. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
Pond Mach. & Fdry. Co., L. W., 
Worcester, Mass. 


Pamps, Hydraulic 


Elmes E ng. Works, Chas. F., 
cago, 
Watson- Stillman Co., New York. 


Punches, Centering 


Chi- 


Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Hammacher, Schlemmer & Co., 
New York. 

Punches, Hydraulie 

Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa. 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Punches, Power 


Bertram & Sons Co., Ltd., John, 
Dundas, Ont., Canada. 
Bliss Co., E. W., Brooklyn, N. Y. 


a Drill & Mch. Co., Birds- 


borc Pa 
Hilles '¢ "Sones Co., Wilmington, 
Long & Allstatter Co., Hamilton, 
Ohio. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Royersford Fdry. & Mach. Co., 
Royersford, Pa. 
Sutton Co., C. E., Toledo, Ohio. 
Vandyck Churchill Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Rack Cutting Machines 


Adams Co., Dubuque, Iowa. 

“a ¥ Gear Shaper Co., Spring- 
e 

Gould ‘& Eberhardt, Newirk, N. J. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Racks, Cut 


Boston Gear Wks., 

Fellows Gear Shaper Co., 
field, Vt 

Gould & Eberhardt, Newark, N. J. 

Nuttall Co., R. D., Pittsburg, Pa. 

Simonds Mfg. Co., Pittsburg, Pa. 

Standard Gauge Steel Co.. Beaver 
Falls, Pa. 

—. Wilson & Co., Allegheny, 


Boston, Mass. 
Spring- 


Racks, Toel 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Reamers 

Cleveland Twist Drill Co., Cleve- 
land, 

Clough, R. M., Tolland, Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hammacher, Schlemmer & Co., 
New York. 

wee Co., Ott., Baltimore, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
Beit John M., Boat, Gage & 
rill Works, Gloucester City, 


Schellenbach & Radcliffe, Cin., O. 
Standard Tool Co., Cleveland, oO. 


Three Rivers Tool Ce., Three 
Rivers, Mich. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Reaming Stands 
rigger Planer Co., Mark, Nashua, 








Rings, Chuck and Gear 

Standard Welding Co., Cileve., O. 

Riveters, Hydraulic 

Chambersburg Engineering Co., 
Chambersburg, Pa. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Riveters, Pneumatic 
Allen, John F., New York. 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Sergeant Drill Co., New 
York. 

Niles-Bement-Pond Co., New York. 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa. 

Rand Drill Co., New York. 


Riveters, Steam 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Riveting Machines 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Long & Allstatter Co., 
Ohio. 

Niles-Bement-Pond Co., New York. 

Ferhins Mach. Co., Warren, Mass. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Rock Drills, Electric 


Hamilton, 


Northern Elec. Mfg. Co., Madi 
son, Wis. 

Roller and Ball Bearings 

Auburn Ball Bearing Co., Roches 
ter, N. ¥. 

Ball Bearing Co., Phila., Pa. 

Bantam Mfg. Co., Bantam, Conn. 

Boston Gear Wks., Boston, Mass. 

Hess-Bright Mfg. Co., Phila., Pa. 

Hyatt Roller Bearing Co., Harri 
son, N. J. 

Standard Roller Bearing Co., 
Philadelphia, Pa. 


Rolling Mill Machinery 


Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

— & Jones Co., Wilmington, 
Jel 


Niles-Bement-Pond Co., New York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Rules, Steel 


Hammacher, Schlemmer & Co., 
New York. 

Slocomb Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 

Rust Preventative 

Houghton & Co., E. F., Philadel- 


phia, Pa. 
Superior Tap Co., Springfield, Vt. 
Safety Valves, Pep 
Crane Co., Chicago, III. 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 
Sand Blast Apparatus 
Paxson Co., J. W., Philadel., Pa. 


Sand Mixing and Sifting 
Machines 


Gould & Eberhardt, Newark, N. J. 


Sawing Machines, Metal 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

-Bement-Pond Co., New York. 
Cleveland, O. 

Tabor Mfg. Co., Phila. Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 

West Haven Mfg. Co., New Haven, 
Conn. 

Sawing Machines, Weod 


Colburn Mach. Tool Co., Frank- 
n, Pa. 
a, Ste. Co., Grand Rapids, 


Seneca — Mfg. Co., Seneca 


Falls, } 


Schools, Correspondence 


International Correspon. Schools, 
Scranton, Pa 








Automatic Mach. Co., Greenfield, 
ass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, Be 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Hartford Mach. Screw Cn. Hart 
ford, Conn. 


National-Acme Mfg. Co., Cleve 
land, O. 

Pratt & Whitney Co., Hartforé, 
Conn. 


Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Automatic Mach. Ce., 
Cleveland, O. 

Foster Co., Walter H., New York 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart 
ford, Conn. 

Jones & Lamson Mch. Co., Spring 
fleld, Vt. 

Potter & Johnston Mach. Cé., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland 
Ohlo. 


Screw Machinery, Wood ané 
Lag 

Baker Bros., 

Cook Co., Asa S8., 

Hammacher, Schlem.oer 
New York. 


Toledo, O. 
Hartford, Ct. 
& Ce 


Screw Plates 


Besly & Chas. 
Ill. 
Card Mfg. Wes 
Mass. 

Carpenter Tap & Die Co., J. M 
Pawtucket, R. 
Morse Twist Drill & Mach. Co 
New Bedford, Mass. 
Wells Bros., Greenfield, 
Wiley & Russell Mfg. Co., 

field, Mass. 


H., Chicage 
Mansfield 


Ch. 


Co., 8S. 


Mass. 
Green 


Screw Slotting Machines 

Grant Mach. & Mfg. Co., Bridge 
port, Conn. 

Screws, Machine 

Cincinnati Screw & Tap Co., Clip 


cinnati, O. 
Cleveland Cap Screw Co., Cleve 


land, O. 

Hammacher, Schlemmer & Cé., 
New York. 

Hartford Mach. Screw Co., Hart 
ford, Conn. 

National-Acme Mfg. Co., Cleve 


land, O. 
Worcester Mach. Screw Co., Wor 


cester, Mass. 


Second Hand Machinery 


American Tool Wks. Co., Cin., O 
Baird Mchry. Co., Pittsburg, "Pa 


Baush Mchry. & Supply Ce., 
Springfield, Mass. 

Fairbanks Co., New York. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass 

McCabe, a * New York. 

Marshall & Huschart Mchry. Ce., 
Chicago, Ill. 

Motch & Merryweather Co., Cleve 
land, O. 

Niles-Bement-Pond Co., New York. 

Pattison Mchry. Co., WwW. Mz, 


Cleveland, O. 
Prentiss Tool & Supply Co., New 
York. 
Toomey, Frank, Philadelphia, Pa 
Wickes Bros., New York. 
Wormer Machy. Co., C. C., De 
troit, Mich. 


Separators, Magnetie 
Cresson Co., Geo. V., Phila.. Pa 
Sawyer, Ezra, Worcester, Mass 


Separators, Oil and Steam 


National Separator & Mach. Co., 
Concord, N. 

Nicholson & Co., W. H., Wilkes 
barre, Pa. 

Shafting 

Brightman Mfg. Co.. Sheiby, O. 

Cresson Co., Geo. V., Phila., Pa 

Cumberland Steel Co., Cumber- 


land, 
Niles-Bement-Pond Co., New York. 
Union Drawn Steel €o., Beave: 
Falls, Pa. 
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We hope to have new catalog ready first week in January. 
If interested send for same. 


THE HENDEY MACHINE CO., Torrington, Conn. 


AGENTS—Manning, Maxwell & Mo New York Manning, Maxwell & ore, ¢ ong Pittsburg an acific Tool & Supply ¢ “ Mi Pat tis 
J N.Y i, Vi 


Ss 
Mac oinn Co., Cleveland, O J. W. Wright 2 Co., St Louis Syracus > ieee Co — use, 5 J.L.O dd, B uffal irtney ¢ Richmone ‘ 
Carey Machinery and Supply Co., Baltimore, Md W. P. Davis Machine Co., Rochester, N. ¥ — 
EUROPEAN AGENTS—Schuchardt & Sc chute » Oe rlin, Vienna, Stockholm, St. Petersburg, Cologne, Brussels, Paris, Milano, Bilba (has, ¢ irchill & ¢ Ltd., Lond 
Birmingham, Manchester, England; Glasgow, Scotland. Stussi & Zweife 1, Milano, Italy 





$00000000000000006 wl 2yInch Shaper 

P. & J. Shapers Pay For Them- * ) 
selves in Short Order 

000000) because they handle shaper 


work in a profitable way. The 
——" se © profitable way is to get work 
Shaper. se 4 





done accurately, rapidly and 
conveniently, and the P. & a 
Shaper has been designed and  _ 
built to meet those conditions ©) 
fully. From top to bottom © 
the P. & J. Shaper is wholly G 5) ©© \OOG© ©OGOO@E 
good; there isn’t a doubtful 

feature existing ina P. & J., and no one can ever have a regret 
coming from their use. The sooner you get busy with P. & J. 
Shapers the sooner your profits increase. Bulletins? 


POTTER & JOHNSTON MACHINE COMPANY, Pawtucket, R.I., U.S. A. 


New York Office, 114-118 Liberty Street—Walter N. Foster, Mgr. 
Cleveland Office, 513 Williamson Building. 


BRancu Orricns—Boxston, Philadelphia, Pittsburg, Chicag Panis Orrick—54 Avenue de Neuilly, J. Ryan, Mer FORKIGN AGENTA—Chax. Chur & « Ltd,t ' Birmingha 
Manchester, Newcastle, England, and Glasgow, Scotland. Schuchardt & Schutte , Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburc, Mila H. W. P I » & Montreal, Can 








Shapers 

American Tool Wks. Co., Cin., O 

Bertram & Sons Co., Ltd., John 
Dundas, Ont., Canada. 

Blount Co., J. G., Everett, Mass 
Boynton & Plummer, Worcester 
ass. 
Cincinnati 
Fairbanks Co., 
Flather Planer 
Nashua, N. H. 
Foster Co., Walter H., New York. 

Garvin Mach. Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Mach. Co., R. A., Xenia, O. 
Niles-Bement-Pond Co., New York. 
Perkins Mach. Co., Warren, Mass. 
Potter & ‘'; 27 Mach. Co., 
Pawtucket, R. 
Pratt & Wittney “Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 


Tool Co., Cin- 


Shaper Co., Cincin., O 
New York. 
Co., Mark, 


York. 

Queen City Mach. 
cinnati, O. 

Smith & Mills, Cincinnati, O. 

Springfield Mch. Tool Co., Spring- 
field, O. 

Steptoe Shaper Co., John, Cincin- 
nati, O. 

Vandyck Churchill Co., New York. 


Shears, Power 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Diamond Drill & Mch. Co., Birds- 
boro, Po. 

— & Jones Co., 
Del 

Lon ‘& Allstatter Co., 
Ohlo. 

Niles-Bement-Pond Co., New York. 

Perkins Mach. Co., Warren, Mass. 

Royersford Edry & Mach. Co., 
Royersford, Pa 

Sutton Co., C. E., Toledo, O. 

Vandyck Churchill Co., New York. 


Shears, Rotary 


Bethlehem “tg * & Mch. Co., So. 
Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., Warren, Mass. 


Shelving, Shop 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Slide Rests 

American Watch Tool 
tham, Mass. 

Sletters 


Baker Bros., Toledo, Ohio. 
Betts Mach. Co., Wilmington, 


Del. 

Dill Machine Works, T. C., Phila- 
delphia, Pa. 

Garvin Mach. Co., New York. 

Hartford Mach. Screw Co., Hart- 
ford, Conn. 


Wilmington, 


Hamilton, 


Co., Wal- 


Netional- -Acme Mfg. Co., Cleve- 
> Jan q 
New Haven Mfg. Co., New Haven, 


Con 
Mester Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Speed Changing Ceunter- 
shafts 
Cresson Co., Geo. V., Phila., Pa. 
Gisholt Mach. Co., Madison, Wis. 
Reeves Pulley Co., Columbus, Ind. 
8 Changing Pulley Co., In- 
dianapolis, Ind. 
Sproekets 
Boston Gear Wks., Boston, Mags. 
Cullman Whee! Co., Chicago, Ill 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stampings, Welded 
Standard Welding Co., Cleve., O. 


Stamps, Steel 


Bchwerdtle Stamp Co., 
port, Conn. 

Steam Specialties 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 


Bridge- 


Steel, Machinery 

Boker 
York. 

Colonial Steel Co., 

Firth-Steriing Steel 
ler, Pa. 


& Co., Hermann, New 
Pittsburg, Pa. 


Co., Demm- 


AMERICAN 


Steel, Machinery —Oontinued 


oom & Co., Edwin R., Chicago, 

Union Drawn Steel Co., Beaver 
Falls, Pa. 

Ward & Son, Edgar T., Boston, 
Mass 


Steel, Sheet 


Colonial Steel Co., 
Federal Mfg. Co., 


Pittsburg, Pa. 
Cleveland, O. 


Union Drawn Steel Co., Beaver 
Falls, Pa. 

Steel, Teel 

Boker & Co., Hermann, New 
York 


Colonial Steel Co., Pittsburg, Pa. 
Firth- toe Steel Co. Demm- 


ler, Pa. 

—- & Co., Edwin B., Chicago, 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Union ave Steel Co., Beaver 


Boston, 


Straightener, Hydraulic 


Niles-Bement Pond Co., New York. 
Watson-Stillman Co., New York. 


Straightening Machinery 

Brightman Mfg. Co., Shelby, O. 

Diamond Drill & Mach. Co., Birds- 
boro, Pa. 

Hartford zm. Screw Co., Hart- 
ford, 

springiteld "Meh. Tool Co., Spring- 
fleld, O. 


Swaging Machines 
Excelsior Needle Co., Torrington, 


Conn. 
Waterbury Farrel Fdry. & Mch. 
Co., Waterbury, Conn. 
Switchboards 
C & C Electric Co., New York. 


BHlectric Controller & Supply Co., 
Cleveland, O. 

General Elec. Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Switches, Knife 


Electric Controller & Supply Co., 
Cleveland, O. 


Tapes, Measuring 


Keuffel & Esser Co., New York. 
Starrett Co., L. 8., Athol, Mass. 


Tap Holders 
Errington, F. A., New York. 


Tapping Machines and At- 
tachments 

American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, 0.” 

— & Smith Co., The, Provl- 


den R. 
Bickford Driti & Tool Co., Cin., O. 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick Mach. Tool Co., Cin., O. 
Garvin Mach. Co., New York 
Geometric Drill Co., New Haven, 


Conn. 
Gould & Eberhardt, Newark, N. J. 
Hartford Mach. Screw Co., Hart- 
ford, Conn. 
Modern Tool Co., Erie, Pa. 
Niles-Bement-Pond Co., New York. 


a & Whitney Co., Hartford, 

on 

~~. & Chace Mfg. Co., Newark, 
utile’ Mfg. Co., H. A., South 
Norwalk, Conn. 


Whitney Mfg. Co., 
Taps and Dies 
~~ & Co., Chas. H., Chicago, 


Card Mfg. Co., S. W., Mansfield, 
Mass. 
J. M., 


Carpenter Tap & Die Co., 
Cleveland Twist Drill Co., Cleve- 


Hartford, Ct. 


Pawtucket, R. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., 
Conn. 

Standard Tool Co., Cleveland, O. 

Superior Tap Co., Springfield, Vt. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 


Hartford, 





field, Mass. 


land, 0. 

Geometric Drill Co., New Haven, | 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 
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Taps, Collapsing 
Geometric Drill Co., New Haven, 
Conn. 


Telephones, Interior 


Holtzer Cabot Elec. Co., Brook- 
line, Mass. 

Thermit 

Goldschmidt Thermit Co., New 
York. 

Thread Cutting Tools 

ae & Co., Chas. H., Chicago, 
I 

ie & Whitney Co., Hartford, 


Co 
Rivett- eck Co., 
Tool Holders 


Boston, Mass. 


ee Bros. Tool Co., Chi- 
cago, Ill 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

O K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 


Tools, Small 

See Machinists’ Small Tools. 
Tracing Cloth 

Hardtmuth, L. & C., New York. 


Transmission Maehinery 
American Pulley Co., Phila., Pa. 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 
Cresson & Co., Geo. V., Phila- 


delphia, Pa. 


Federal Mfg. Co., Cleveland, O. 


Link-Belt Engineering Co., Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philips Pressed Steel Pulley Wks., 
Philadelphia, Pa. 

Reeves Pulley Co., Columbus, Ind. 
Speed Changing ’ Pulley Co., In- 
dianapolis ,Ind. 
Standard Pressed Steel Co., 

Philadelphia, Pa. 


Traps, Steam 
a ye & Co., HB. F., Philadel- 
a 
Stertevant Co., B. F., Hyde Park, 
Mass. 


Trimmers, Weed 
Oliver Mchry. Co., Grand Rapids, 
Mich. 


Trolleys and Tramways 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

~~ 4 Towne Mfg. Co., New 
or 


Tubing, Steel 
a Mfg. Co., T. R., Brooklyn, 


Turret Heads 
a my Mfg. Co., T. R., Brooklyn, 


aN. 


Turret Machines 


American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & a os Mfg. Co., 
dence, R. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O. 

H. 


Provl- 


Fliather & Co.. Nashua, N. 

Foster Co., Walter H., New York. 

Garvin Mach. Co., New York. 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Seats & Lamson Mch. Co., Spring- 
fleld, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. 
Cincinnati, O. 

Niles-Bement-Pond Co., New York. 


Tool Co., 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Pratt & Whitney Co., Hartford, 


Conn. 
Soetegeus Mch. Tool Co., Spring- 
field, O. 


Warner & Swasey Co., Cleveland, 
Ohio. 





Twist Drills 


Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 


Morse Twist Drill & M. Co., New 
Bedford, Mass. 

Niles-Bement-Pond Co., New York 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Standard Tool Co., Cleveland, O 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 


Unions, Brass 

Lunkenheimer Co., Cincinnati, 0 
Nolte Brass Co., Springfield, O. 
Universal Joints 


Boston Gear Wks., Boston, Mass 


Gould & Eberhardt, Newark, N. J 
Gray & Prior Mach. Co., Hart 
ford, Conn. 


Vanderbeek Tool Wks., Hartford. 
Conn. 


Valves 

See Steam Specialties. 
Vises, Drill 

Graham Mfg. Co., Provi., R. 1 
Vises, Metal Workers’ 


Hammacher, Schlemmer & Co. 
New York. 

Howard Iron W ks., Buffs ilo, N # 

Parker Co., Chas., Meriden, Cons 

Reed Mfg. Co., Erie, Pa. 

Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 


Conn 


Saunders’ Sons, D., Yonkers, N. Y 


Vises, Plamer and Shaper 

American Tool Wks. Co., Cin., O 

Cincinnati Planer Co., Cincin.,O 

Hendey Mach. Co., Torrington, 
Conn. 

Niles-Bement-Pond Co., New York 

Queen City Mach. Tool Co., Cla 
cinnati, O. 


Vises, Wood Workers’ 


Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester 
Mass. 

Watchmen’s Clocks 

Nanz & Co., A., New York. 

Welding 

Goldschmidt Thermit Co., New 
York. 


Welding, Electric 
Standard Welding Co., Cleveland, 
Ohio. 


Welding Machines 
Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 

Iroquois Mack. Co., New York. 

Vaughn, Turner & Taylor Co., 
Cuyahoga Falls, O 

Wire-Forming Machinery 

Waterbury Farrel Fdry. & Mack. 
Co., Waterbury, Conn. 

Wire-Straightening Machin- 
ery 

Hoefer Mfg. Co., Freeport, Ill. 

Wood Working Machinery 

— Mchry. Co., Grand Rapids. 

*h. 

Seneca Falls Mfg. Co., 
Falls, N. Y. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford 
Conn. 


Worm Milling Maehines 


Seneca 


Cleveland pusemate Mach. Ce., 
Cleveland, 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches, Drop Ferged 

Billings & Spencer Co., Hartforé 
Conn. 

Williams & Co., J. H., Brooklys. 
is. Be 

Wrenches, Machinists’ 

Bemis & Call Hardware & Toe: 


Co., Springfield, Mass. 

Coes Wrench Co., Worcester. 
Mass. 

Hammacher, Schlemmer & Ce.. 
New York. 


Whitman 


& Barnes Mfg. Co., Cb! 
cago, Ill 
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MILLING CUTTERS— 


THE BROWN & SHARPE LINE. 


THE QUAL pes 


If you hi: dad the Brown & Sharpe Cutters, no word 


sary; if you have not used them, no word here is ade 


THE PRI Ce 
We wi rantee to be as low as ANY BODY CAN MAKE you for the 
Brown & Sharpe goods 


THE SERVICE 


IF YOU USE CUTTERS, WE INVITE CORRESPONDENCE. 


HArIMACHER, SCHLEMMER & CoO., 


HARDWARE, TOOLS AND SUPPLIES, 
en no rook NEW YORK, SINCE 1848. 














Hh AN ORDER FOR 
13,000,000 pene BALLS 


‘ oon i i Lisiies cine | ar on record. It was recently 
Mt ? | ‘ith us by the Ape’ eres Acme Ball Bearing Cas- 
er Au ese") a pe i as 


i 


! al N. Y. ht is certainly 
“worth ia describing ay “aa ” the product which re- > 
@amires so many dalls. iam — The Acme caster has this 


H ‘pre-eminent advantage | i _ over allother casters. Its 


headisa large ballsetin é a socket and rolling on 


| forty smaller balls. It a its load directly 





il 





over the center of gravity and so the heaviest 
weights may be ren by the hand of a child 


Good idea. isn’t it? 





7 


. By the way. the 15,000,000 balls we have contracted to 
make for these casters will be first grade, one-eighth inch in di- 
ameter. We couldn’t tackle such an order if our output 

wasn’t in excess of 1,000,000 a day 


FEDERAL MANUFACTURING COMPANY—CLEVELAND, OHIO 
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© 
, Rapid Production Starts withSharpTools. S 
Q The Greenfield Improved Universal 9 
S _@ Grinder SharpensAllTools 
° D) ° 
g such as gear and milling cutters,end @ 
 § ) cutters, rosebits, taps, dies, counter. @ 
rq) bores, etc. $ 
§) It will also do plane, cylindrical and @ 
§) internal grinding; parallel, surface, § 
§) angular, gage, and, in fact, almost @ 
Q every kind of grinding possible. § 
QD This handy, convenient tool will @ 
4s quickly save its cost. It is just the @ 
4) thing for the tool room, and, because @ 
ay of its simplicity, it does not require @ 
@ an expert operator. §) 
at For full particulars and illustrations, § 
 §) showing many of its uses, send postal f) 
°¢) for book. - § 
= | © 
° Greenfield Machine Co. 6 
° Greenfield, Mass., U.S.A. $ 
CSSSSSSSSS9SSSSS9SSS9S9SSSSSSSSSSSSSSSSSSSSS9 


SPEED VARIATOR 


DRESES RADIALS 


7 Changes by one lever. 

14 Changes by two levers. 

No Friction Clutches. 

Changes easily and positively. 

Ideal Drive in connection with 
Constant Speed Motors. 

We make the most complete line 
of Radials in the country. 


* * . 
DRESES MACHINE TOOL CoO., ("Sinn 
os Ohio. 
REPRESENTATIVES—Manning, Maxwell & Moore, New York, Philadelp mie. Boston and Chic ago ; Carey Machinery and Supply Co., Baltimore; 
Baird Machinery Co., Pittsburg; Wm. C. Johnson & Sons Mac hinery Co., St. Louis; Pacific = = and Supply Co., San oo ‘iscoand Hawaian 


Islands; Selig, Sonnenthal & Co., London; C. geen St. Pete aaare: G. Koeppen & Co., Mo V. Lowener, Copenhe and Stockholm; 
Van Rietschoten & Houwens, Rotterdam; Wilh. Sonesson & Co., Malmo , Swe den; Stussi & Zwe if 1, “Milan, Italy. 
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(THE BELMER HEAVY PLANER. )|©@@@@0000O 


Solid and rigid design. 

2,3 or 4 heads. 

For heavy feeds and cuts. 
Best materials only. 

High class workmanship. 
Every convenience. 

Unusual depth of V’s. 
Roller lubrication. 

Ball bearing elevating screws. 
Any size from 30” up. More incatalog. Get it. 











\ BELMER MACHINE TOOL CO., Cincinnati, Ohio.) 





4 Pipe Threading Machinery 


Bolt Threaders. Hand Stocks and Dies. Pipe Cut- 
ting-off Machines. Pipe Couplings for Gas Lines. 


STANDARD ENGINEERING WORKS, B!wees city. 


New York Office: 123 Liberty St. 1012 Chemica! Bidg., St. Louis, Mo. 


Woodward & Powell Planers. 


Belts are shifted from either side of planer by a cam that 

shifts one belt onto loose pulley before the other belt is 
shifted onto the tight pulley. 

Woodward & Powell Planer Co., 
Worcester, Mass., U.S.A. 


St. Paul, M 












Catalog on request. 














This Little Lathe Rack 
Will save you the trouble of looking for tools. Ithasa 
place for everything and keeps them where you can 
reach them quick when you want one. It has a bow! for 
oily waste and a drawer with a lock to hold micrometers 
and the more expensive tools that sometimes walk off. 
lhis costs only $8 25, and if you don’t need the drawer 
it’s only $675. We make Racks for every purpose and 
place. The book explains. 


The New Britain Machine Company, 
: NEW BRITAIN, CONN., U.S. A. 


MOLINE GANG DRILL 


Has removable heads; all heads or 
one may be used, as desired. 

Get details of this new, different 
Gang Drill. 


MOLINE TOOL COMPANY, 


MOLINE, ILL., U.S A. 









BOLT CUTTERS. 


Reliance are the kind that adjust quickly 
and stay adjusted cut perfect threads, and 


never force the dies onto the threaded bolts 
torelease them Write for details. 


Reliance Machine and Tool Co. 
CLEVPLAND, ONO, U S.A. 








Ca 
: 


\ oes SEF Le awe ees te 


A 
Handle 
Of 
Steel 


Proof against fire, acid, steam, dry 


heat and rough usage. 
It’s the genuine COES Screw Wrench, 
fully warranted. Want catalog? 


SEL! 


Coes Wrench Co., “Massie? 2. ©. secant 4c 


Joun H. Granam & Co., 





DIAMOND TOOLS| Keyways Are Quickly Cut 
OF ALL HINDS 
For Turning Hard Rubber and Carbon. 
Emery Wheel Dressers 
The Steel Set Diamond Co. 


36 Gold Street, New York. 


and are accurately cut on the Catlin Keyway Cut- 
ting Machine, It's simple, and is adapted to a 
large range of work. Described in the book. 


Chattanooga Machinery Co., 


CHATTANOOGA, TENN., U.S.A, 





Toronto Canada, H. W. Petrie. 









©) 


© 
D 


AN © 
HING) 


A Screed On 
Discounts. 


Don't ask for discounts on Books and 
things you get from The Derry-Vollard 


©O©O 


© 


©©OOOOOO 


Co 
Because ‘‘there'll be nothing doin 
Except 
When you buy ina quantity you get 
a discount the same as when buying 
any commodity at wholesale, or 
When you are an agent or dealer 
No one gets a discount otherwise 
A title or a diploma won't let you in 
to a discount , © 
Don't ask — 
Mr" si r husness are in a 


66) 
. 
t 
CA (( 


©) “i © 
l= if 
(©) coum 
We, Here's \ 
A othe d 
(( 9)) apy ‘ ar « 
— \ 
(© ‘ ((())) 
— f ) i 
If pr r . 
k 1 fore 1] f t _ (0))) 
litters t ng = 
pu 1 advar ‘ t.a = 
1 0))) 


f SF 
$2.3 ft k idon't and / —>)\ 
the 82.35 ix nix ©) 
The Derr dt puts t 2 SS 
t k toy nds at no« f it — 
V t t ri the 82.4 t t 
ndt t k ba i you Z S 


ounts in wi ) 
So don't ask = 
(‘ause there ll be none coming 
Presently some me w spring this 
sdivertise ent n you and ask you 
ow about it 
rell them for 4 
That The Derry-Collard Co. ha 
kt 


scome 7 
out of the dar ess int the tirst place (~~ 
technical book selling in two short years ©) 

one of them the worst that ever hap YZ 
’ vecause it! the courage to do 


os v © 
The Derry - Collard © 


Company, }é ) 
257 Broadway, NEW YORK = 
The Locomotive © 


Publishing Co., Ltd, 


3 Amen Corner, Paternoster Row, 


London, W.¢ 


Cable Address, “ Derycolard,”’ N. Y 


©OOOOOOOOOOOOOOOOOE 
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BY US 





of expanded 
metal or 
sheet steel 
nsure @ 
positive 
security and 
have points of 
superiority 
over all 
others, 

We also 
make metal 
shelving, 
screens and 
‘aclosures. 
Write for 
catalog. 


MERRITT & CO., 1025 Ridge Ave., Phila. 








IT WILL PAY YOU 


o have a permanent exhibit of your 
and Mechanical 


Machinery tpptiances 


IN THE 


EXHIBITION DEPARTMENT OF 





THE BOURSE, Philadelphia 


Write for Further Information 














that is made by us and therefore O.K 
You may not have had your attention 
illed to the fact that this punch car 
be pushed down to the work without 
pumping. All the pumping does actua 
punching, and that’s a saving of muscle 
and time. 
Made to usual W. & S. standards, 
and we're just waiting to tell you all 
about it. 


Watson-Stillman Co. 
46 Dey Street, New York City. 


WORKS: ALDENE, N, J. 


Chicago Office—453 Rookery Selig, Sonne 
Loadon 


THERMIT PROCESS 


Dr. Goldschmidt Patents. 
With this equipment you obtain anywhere in % a minute: 


1. Heat about 5 400° F. 
2. Fure Metals free jrom carbon, 


nthal & Co., 














amongst 

















) i them pure steel. 

/\ You use this combination to weld iron and 
' = t Nag steel of any section, rails, girders, pipes, ete. 
amas as Titan Thermit prevents blowholes in castings. 


43 Exchange are New York. 


Goldschmidt Thermit Co., 


eee ee eee tbe tebe beets seh ebb bobbie tote tedetes 





: 

97 = 

$6 + 

% he 
fe Og 
ote D ot 
¢ release their hold pretty quickly when our Portable 4 
Hydraulic Press with its 60 t» 100 tons pressure gets ° 
hold of them. No lugging—no tugging—wheel it ¥ 


7 


*s 


right up to the work aud save time and trouble. 
t is also adapted for removing shafting from 
sheaves, and a wide variety of other work. Elmes 
guarantees it in every re-pect and the price is right. 
Send for Circular No. 21, which describes it fully 


Chas. F.Elmes Engineering 


Estab. 250-258 Fulton St , 
Works, *%° 


Chicago, Ill., U.S.A. 
Meohorde oto bonde oleate oleate oles ole fesfeobe ste fe ole sleele ate oleate ole ole ofe fe ofe ef ofe ole ede ates 


Shapers. Drilling Machines, Bolt 
NEW YANKEE 











ee ey 


fe ofo rte ofe of of ole of oie ole ofe oe 


Seb etedeeeh beet 


% 
Ra 
% 


Cutting and Nut Tapping Machines 
and Machinists’ and Blacksmiths’ 


Forges. 
For cuts and details see large ad im D te { LL G R | a) D a R. 
first and third issues of the month. 


Catalog is yours for the asking. 


WILMARTH & MORMAN Co., 


Catalog will be sent on request. 
Boynton & Plummer, 
P O. Box 27, 
Worcester, Mass., U S.A. 


157 Canal Street, Grand Rapids, Mich. 











This Tool is an 
Engraving Machine. 
It is for 
engraving let- 
ters, figures and 
the like for 
name plates, di- 
rection plates, 
dies, seals and 
for all work of 
a kindred na- 
ture usually 
done by hand. 
Not only is the 
work done bet- 
ter than it can 
be done by 
hand, but it is 
done in a fraction of the time We'd 
like to engrave a few pieces for you just 
to give you an idea of time and quality, 
and to send our catalog. 


Geo. Gorton Machine Co. 
RACINE, WIS. 








Established 1874. 


The S. Obermayer Co., 


Cincinnati, O: Chicago, I1l. Pittsburg, Pa. 


Manufacturers 


Builders—Modern up-to-date Foundry 


‘*Everything you need in Your Foundry.”’ 
Send for general 


Equipment. Makers—High Grade Foundry Facings and Blackings. 
catalogue A, No. too. Sent to any foundryman in the world. 


When Pipes Play Out 


and have to be cut off or replaced in a hurry, our Hand Pipe 
Threading and Cutting Machine is a mighty handy and profit- 
able tool to have around. It is ports able, it has our Standard 
Adjustable Quick Opening and Closing Die Head, and our 
Improved Cutting Off Knife. It will cut and thread pipe 
better and quicker and easier than any other hand machine 
and will make quicker changes from one size of pipe to another 
Four sizes: No. 5,1 in. to 4 in. pipe: No. 6, 1 in. to 6 in. pipe; 
No. 9, a4 in. to8 in. pipe: No. 11, 4 in. to 12 in. pipe. Catalog 
No, 5 tells all about dame, 


THE MERRELL MFG. CO., 
100 Curtis St., Toledo, Ohio. 


, Londen. 





European Ufice—The Fairbanks Co., 75 88 City Road, E Cc. 











December 29, 1904 AMERICAN MACHINIST S 





JUST PUBLISHED. 


» fIMERICAN” 


TOOL MAKING 


*AND~ 
NTERCHANGEABLE 
ANUFA( CTURING 


= 


wo0DW 





American Tool Making «x4 
Interchangeable Manufacturing, 
BY JOSEPH V. WOODWORTH 











i4-in. x 6 it. ‘'Star’’ Screw-Cutting Engine Lathe Price, $4.00, 
are just the tools that the ordinary. every day shop can make money with. They are Prepaid to any address in the world 
made from 9 to 14 in. swing, and they're made well A complete practical treatise of 544 pages and 
The price is low, but that feature doesn’t affect tne quality, for they have forged crucible 600 detailed illustrations on American Tool Mak 
steel hollow spindles, phosphor-bronze bearings, gear-driven reversible feeds with strong ing and system of Interchangeable Manufacturing || 
friction drive in apron, our patented spring nuts which allow quick shifts of change gears ne carried on to-day in the | nite 1States os 
and many other convenient and valus ires. We also make Bench Lathes, Foot ee eae us “ ng ; s nt * De os and 
Lathes and Speed Lathes. Ask for cotalog *' B,’’ giving full descriptic ns. Special App lomees hich should be ia anneal 
use in all machine manufactu gand metal work 
THE SENECA FALLS MFG. CO., mg Cuneo ehars sees copacny aad 
interchangeability in the product of machined 
687 Water Street, SENECA FALLS, N.Y od _ = — are in perative - re 
it the oots x ires ar ev es ist -! 
&t N Y M , Ww Pp. , pata this book, have beer r are used, for the actual 
U. 1. | M ‘ “70.5 % ‘ , M 7 SCOTS Sy . production of work, such as parts of Drill Presses, 
Lathes, Patented Mac ery, Typewriters, Elec- 
trical Apparatus, Mechar al Appliances, Brass 
Goods, Composition Part Mould Products, Sheet 
Metal Art es, Drop Forging, Jewelry, Watches 
Metals. Coins, et« 
e The tre atment of eact t les rit land illus 
e e e trated is su asto enable any pract ai man to 
Design, Construct and Use Special Tools, Dies 
en and Fixtures, for the Rapid and Accurate Pro 
duction of Metal Parts. Interehangeably 
Every Machinist loot Maker, Designer, Die 


maker, Superintendent, Manager and Shop Pro 


o 
Mi B { prietor should have this book asit shows the 20th 
ncrease Century Manufacturing Methods and Assists in 
Its Capacity ay e reducing the Expense and increasing the Output 
and the Income 

Mechanical Appliances, Mechanical 

Movements and Novelties 

of Construction, 
BY GARDNER D. HISCOX, M.B 


A new and complete Work and a Continuation 
as a Second Volume of the Author's Work 
‘Mechanical Movements, Powers and Devices.” 


Only by installing tools of greater capacity 


Illustrated by 1,000 specially made engravings. 
Price, $3.00 


The ten editions through which the first volume 
of * Mechanical Movements " has passed 1s more 
than a sufficient encouragement to warrant the 
publication of a second volume, more special in 
scope than the first, inasmuch as it deals with the 
pec uliar requirements of various arts and manu- 
factures, and more detailed in its explanations, 
because of the greater complexity of the machin- 
ery selected for illustration 

Under each section, of which there are twenty- 
three. are grouped numerous characteristic types 
of motion and devices. The last section 1s unique 
in its explanation of the leading conceptions in 
the perpetual motion idea, existing during the 
past three centuries. We recommend this work 
most heartily to all inventors, patent attorneys, 
machinists, engineers, and all engaged in the 
mechanical arts 


A McCabe Double - Spindle Lathe }} | ticiric ruenaces ana thei 


Industrial Applications, 





Won't occupy any more space in a shop than any other large lathe 


will, and yet, in addition to all the advantages which it possesses as a BY J. WRIGHT. 
26” lathe, it is equally efficient as a 48” lathe. This means it will be he only American Work on the Subject. 
kept busy all the time, and the cost is only half as much as an ordinary Contains 285 pages, and 57 illustrations, which 
48” lathe. The details are very interesting, and will be sent on request. are essentially in the nature of sectional dis 
4 grams, representing pru ples of construction, 
This is a timely and practical treatise on the 
forms and uses of electric furnaces in Modern 
J. J. McCabe, | 4 De Street, New York Cit Hinctrontinemical proceasen. Tt iv of special value 
y to those desir : f qualifying themselves to fill 
important sitions in Electro-Chemical Estat 
Chas. Churchill & Co., Lt ondon, Birmingham, Manchester and Glasgow Se ease , = ; 





Price, $3.00 






































Vitrified Corundum ic cal cesapeae te ane aan atdae onl an 
Matthews’ High-Speed — saneunaial 
Wheels. , 
Steel Reamers. ae coche dor Modauiie neh alt alles onde aad 
Cutting edges of high-speed steel edge ta 
brazed into a body of soft steel— W heat ene a 
practicaily one solid piece.  Cir- oe on THE NORMAN W. HENLEY PUB. CO., 
cular free. The Vitrified Wheel Co., 15 Beekman St., New York, U.S.A 
THREE RIVERS TOOL COMPANY, Westfield, Mass. 
Derr. K, THREE RIVERS, MICH. 
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KEROSENE OIL ENGINES 


MARINE, STATIONARY, 













The Warren Gas Engine. 


PORTABLE. Awarded Gold Medal at Pan-Amerivar 
Maximum Power. Lightest Exposition, 1901. 

Weight. Simple, reliable, 

economical. No batteries. Single Cylinders, 3'¢ io 90 Actual H. P 

Self-ignition by compression. Double Cylinders, 25 to 500 Actual H, P 

Fully guaranteed. Write for " 

catalog. Large sizes in successful operation, driv 

NO DANGER. ing dynamos for lighting and power pun 

poses. Inquiries solicited for large unite 
to operate with natural, illuminating eo 


s ©= International 
poem Power Vehicle 
Company, 


Stamford, Conn. | 
P. O. Box G. 


2 to 250 HP. 


producer gas. 


Struthers-Wells Company, 
WARREN, PA. 
New York Office: No. 26 Cortlandt Stree 


























FOOS 


For all purposes. 
Ask for catalog “M."” Z.ame 


The Foos Gas 
Engine Co., 


Springfield, 0. 














NEW ERA are reduced to a minimum when you order from us, because we furnish 
GAS ENGINES them finished, ready for use, made from your own detailed drawings, 
reaeertr thereby relieving you of all chance for loss in defective forgings or 
For Gas or Gasoline. finishing, as we take these chances. We make a specialty of these 
The Geote. See articles, and are prepared to furnish them from a good grade of open 
25 Dale pang hearth steel, and finished exact to dimensions specified. The same is 
Dayton, O., U.S.A. also true of our finished valve stems, made to order only. Send blue 





prints, and state quantities desired, for prices. 


Standard Connecting Rod Co., Beaver Falls, Pa., U.S.A. 





“Jacobson” 


Gas and Gaso- 
line ENGINE 


5 to 300 H. P, 





Eclipse Corliss Engines. 


40 to 2,000 H. P. All Styles. 
Ice Making and Refrigerating 
Engine . Ice Machinery 
The Burger Auto- Catalog E. Machinery. Catalog M. 
matic Gas Engine FRICK COMPANY, Waynesboro, Pa. 
a fang ta New York: 20-41 Cortlandt Street. 


per H.P.  Particu- 
lars in catalog. 


“eet“| The Mietz &Weiss Oil Engine 


Jacobson Me- 
chine Mfg. Co., 
WARREN, PA., 
U.S.A 

















r " 
ANDERSON, IND., U.S.A, 














Stationary and Marine, 1-60 H.P. 


Regal Engines | Uses Kerosene or Fuel Oil. 


Se ee eee ton Gan | Gold Medal and Special Diploma at Louisiana Purchase Exposition. 


le 1 reliable. K es in ° . : P . . 7 
Send tee aieimeh iehemsens. Wetbe Medal of Excellence, American Institute, 1897. Highest Award, Paris Exposition, 


for Catalogue “14 1900. Gold Medal, Pan-American Exposition, r901. Gold Medal, Charleston, 1902 
REGAL GASOLINE ENGINE CO. 


Coldwater, mich..uSA. = s AAs, MA fetz, 128-138 Mott st., New York. 





TUT 


FINISHED CRANK SHAFTS 


We have made a specialty of supplying finished crank shafts, and as our shops are equipped with special machinery and 
fixtures for rapidly and accurately turning out crank shafts of any shape, we are in a position to 
supply yeu cheaper than you can mianufacture for yourself. Send specifications. 


TINDEL-MORRIS COMPANY, Eddystone, Penna., U.S.A. 





Cheapest For Circular Address 


Backus Gas and Gasoline Engines Power Backus Water Motor Co., 


Known. Newark, N. J., U.S.A. 
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NEW HAVEN MFG. CO. 


NEW HAVEN, 
CONN. 





DROP 
FORGINGS 


Solid Steel Tool & Forge Co. 
Pittsburg, Pa. Chicago, Ills. 








MANUFACTURERS OF 


IRON WORKING MACHINERY. 








LUBRICATION! 


MANY INTERESTING 
ARTICLES ON GRAPHITE 
LUBRICATION IN 


: JANUARY ‘‘GRAPHITE.” 


COPIES FREE ON REQUEST. 


\ JOSEPH DIXON CRUCIBLE CO, 
_ JERSEY CITY, N. J. 











\ 


i 
ah all ul 


JENKINS BROS. VALVES. 


If you want valves which can be relied upon under all conditions of 
service—valves that can be adapted for all requirements— Jenkins 
Bros. Valves should be your selection. ‘They are always guaranteed. 


i oT = Vi ri i at = lil 
EVANS 











Write for Booklet, “ Valve Troubles 


JENKINS BROS., NEW YORK, BOSTON, PHILADELPHIA, CHICAGO, LONDON. 














Style ‘“ ” pean oil — 


nning 

















THE WINKLEY CO., U.S.A. 


Hartford, Conn., 
























The ‘' Victor” is a common-sense valve specially 
designed for use in high pressure power plants, 
Iron Body, brass mounted, in screw or flange ends, 

2 inches and larger, in weights tor working 
pressures not exceeding 125, 175 and 250 Ibs. 
Provided with single disc, double-seated, 
with or without by-pass, with station- 
ary stem, or outside screw and yok 
A strictly modern up-to date valve, 
in keeping with the latest engi- 
neering requirements. Specity/ 

enkenheimer and order from 
your dealer. Write for catalog 


The Lunkenheimer Co. 


Largest Manufacturers of 
Engineering Specialties in the World, 


CINCINNATI, OHIO, U.S. A. 











Nera Coy ey SIVA 





Put it on your Machinery, your 

edaroleum Sly sh Tools, with a brush. It wards 

off rust as truly as a duck’s 

There’s nothing equal to it as a rust preventive. It is clean and 
‘It’s great’’—that’s what they all say. Try it. 


back turns water. 
will not grow rancid. Price is low. 


Superior Tap Co., Sole Mfrs, Springfield, Vermont. 

















Bennett Handy Oilers 


can be got at h andiy 
in unhandy places 





/ 


‘ a 
Bay State Stamping Co. 


WORCESTER, MASS 


Chas. ¢ & ¢ 


A. G. BUTLER, 


PATTER N LETTERS 


Pat. July 23 
iv 





For Iron and Bras tings 
TT Various styles a rit res. For 
q| Machins Bridges, T ablets, 


4 
if , ( et LEATHER FILLET. 
b All sizes in stock 


99 Beekman St., New York. 





TRave MARS 






The Water Lubricant. 


Cheaper by far than oil, and is a 
better lubricant. Particularly 
adapted to metal working, such 
as Drilling, Turning, Bor- 
ing, Cutting, Planing, 
Drawing and Stamping. 
no dirt, no acids, no 

It has been thorough. 
bottle free. 







No rust, 
gumming. 
ly tested. 






Sample 






Foote, Pierson & Co., 
82-84 Fulton St., New York. 






Our Sand Blast 
Machine 


has no inside t hopper. Every 
part acce All wear- 
ible p-*ces « ly replaced. 
Top is con aped with 
valved opening for sand in 
center Bottom valve reg- 
ilate sand liscl Arg A 
first i act in every 
respec Ser d for prices 


J. W. Paxson Co., 


Manufa rers Foundry 
Equipment & Supplies, 
1021 N. Delaware Avenue, 


Philadelphia. 
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Are the STANDARD for ACCURACY, 
DESIGN, WORKMANSHIP, and FINISH. 
They EMBODY the BEST and MOST ADVANCED IDEAS in PRACTICAL TOOL-MAKING. 


Tool Makers’ Universal Surface Gauge No. 56. 


This gauge is admirably adapted for light work. The base is steel, nicely 
finished and casehardened, with depressions milled in the sides for the thumb and 
finger to grasp. The top side of it is slotted, and the rocking bracket is pivoted 
inthe same. There isastiff spring under one end of the bracket and a knurled 
adjusting screw in the other; the spindle jointed to this may be set and rigidly 
held in any position from vertical to horizontal, and the scriber placed in posi 
tion to be used below its base for depth gauge, or (with bent end down) a scrib 
ing gauge A V-shaped groove in the end and bottom adapts it for use on cylin- 
drical work. There is a small hole in the clamp next to the base in which the 
scriber may be used for light work, the spindle being removed. An auxiliary 


guide piece is furnish- 
Tm ‘9 


ed to clamp to the base, 
It weighs but ten ounces, and is five inches high, and, folding the 
spindle (which is four inches long) horizontally over the base, it may be 
packed in 13, x1 x 4 inches space in the tool chest 





Send for Free Catalogue No. 17C of Up-to-Date Tools for Mechanics 


THE L. S. STARRETT CO., Athol, Mass., U.S.A. BE JORK STORE, 123 Liberty St. 


FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Glasgow. Schuchardt & Schutte, Berlin, Cologne, 
Brussels, Stockholm, Vienna, St. Petersburg, Paris, Milan, Liege, Bilbao. Adler & Eisenschitz, Milan. W. Hummel tils, La Chaux de Fonds. 
Wilh. Sonnesson & Co. Malmo, Copenhagen. Ac ktiebolaget B. A. Hjorth & Co., Stockholm V. Lowener. Copenhager Ignacz Szekely, Buda- 


pest. Thos, Drysdale & Co., Buenos Ayres. Edge & Edge, Sydney, Melbourne. Fk. W. Horne, Yokohama 


WACNER 


Bar jT ype 
Cold Saw Cutting-Off Machine. 














} 


The New Hess-Bright 
Ball Bearing | 


is specially built for use where silence is the 
main consideration —it is absolutely silent 
even when working at high speeds 

It is built without joints or openings of any 
kind and can be used anywhere without refer- 
ence to the direction of the load or whether 
the shaft or hub revolves. 

The balls are separated by a spring which 
contains a woolen pad ; this retains the oil and 
automatically lubricates the bearings, so that 
it is only necessary to attend to them two or 
three times per year. 

Our new catalog shows Ball Bearings for 
every purpose. One yours for the asking. 

Has automatic foed according to variation in shape or hard Visit our Exhibit in the Concert Hall of Madison 
ness of material to be cut. rSquare Garden cAutorobile Show, January 14-21. cS 

Every tooth of saw brought into action by means of counter 


balanced feed iT -H E 


Automatic throwing out of feed when cut is completed ? . 
Many other advantages 7 th Mf ct C 
MANUFACTURED BY Hess-brig t - 2. 0. 9 


DIAMOND DRILL & MACHINE COMPANY, Pennsylvania Bldg., PHILADELPHIA, PA. 
Furnace Street, BIRDSBORO, PA. = ¢ 
Piitsburg Office, Farmers Bank Building. Ni 
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BIG HEAD 
BIG CUTTER 
BIG CAPACITY 





LITTLE INVESTMENT 
LITTLE EXPENSE 
LITTLE TROUBLE 











Write for Catalog 
ARMSTRONG BROS. TOOL CO., 
Y ** The Tool Hoider People 
——- => 615 Austin Ave., CHICAGO, U.S.A. 
y DEO y Wy Uy, % Makers of the Original and Complete Line of Tool Holders 


All kinds All sizes. 








PATENTED FEB. 28, 1893, 


IMITATIONS ARE UNSATISFACTORY—INFRINGEMENTS ARE UNLAWFUL. 








Chambersburg Engineering Company 


CHAMBERSBURG, PA., U.S.A. 


Manufacturers of 


Steam and Steam Drop Hammers, Hydraulic 
Riveters, Cranes and Accumulators, Forging, 
Flanging and Hot Presses. 


SEND FOR CATALOG. 











SCHIEREN BELTING 


The Standard of Excellence rN 
since 1868. 








rye 


"Mage mae 


























Established 1856. 


Wire DrawingandChain Making 


MACHINERY. 


BALL BEARINGS 


For Ali Purposes. 


Auburn Ball Bearing Co. 


18 COMMERCIAL STREET, ROCHESTER, W.Y., U.S.A. 


SEND FOR CATALOG 


THE VAUGHN, TURNER & TAYLOR CO. 


Cuyahoga Falis, Ohio. 














The “‘Hisey”’ Hand Drill 








is a handy little port- 
able tool. Is easily 
carried about the shop. 


Made in three sizes and 
will drill holes in 
metal from o to 





1”, 0 to 
and 
o to ‘ 


respectively. 
Power from any incandescent lamp 
socket. Direct current. Sent on trial 
The Hisey-Wolf Machine Co., 
CINCINNATI, OHIO. U.S A. 


Weighs 14, 16, and 27 Ibs., 








New 26-in. Drill 
Adjustable Head. 


me A Powerful Machine, 

Nicely Balanced. 
Quickiy Adjusted. 
von hort Gases 
tien « 






a s 
It’s a Labor Saver. 
» ‘ ella you al 


Sibley Machine 
Tool Co., 


SIBLEY & WARE, 
South Bend, Ind. 


Pt at a, 





WE WANT TO BUILD 


That Special Machine 


And we want your 


GENERAL CONTRACT WORK 


because we’re hitched up to do 


such things right and reasonably. 


GRAY’S FERRY MACHINE CO., Ltd. 


3105 Gray’s Ferry Road, 
PHILADELPHIA, PA. 











Smith & MILLs, 


CINCINNATI, OHIO, 
U. s. a. 


te 








f THE DESMOND DIAMO-CARBO EMERY WHEEL DRESSER 6.00005" it ‘tat 


PS Ask for Be oklet and Testin Er 














Follow the Instructions 


The 

Mueller 
Patented 
Radial 
ss na 





Mueller Machine Tool Co. 


Cincinnati, Ohio, U. S. A. 











\ THE DESMOND-STEPH: AN MFG. CO., Urbana, Ohio. } 





For tapping 


Tuttle Bench Tapper 


accurately, AIL and economically. 


H. A. TUTTLE MFG. CO., South Norwalk, Conn. 


Ask for details. 
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iA Screw Slot- 
ter For The 
Bench 


that handles work 
with rapidity and 
a rare conven- 
ience. It is just 
the thing where 
special screws are 
cut. Fully des- 
cribed in catalog. 





Bridgeport, Conn. 








THE ...... 


AUTOMATIC 
THREADING LATHE 


ACHIEVES MORE ECONOMY 


THAN ANY OTHER MACHINE TOOL 
Send for Catalog to 


Automatic Machine Co., 


Bridgeport, Gonna. 





PLANERS. 


Frog and Switch Planers 
a Specialty. 


L. W. Pond Machine & 
Foundry Company, 


Worces- 
ter, 
Mass., 
U S.A. 







Our REPRESENTATIVES: Prentiss Tool and Supply Co., New 
York City, Buffaloand Boston. Marshall & Huschart Machinery 


Co., Chicago. Motch & Merryweather Machinery Co., Cleveland, 
Ohio. J. W. Cregar Agency, The Bourse, Philadelphia, Pa 
Messrs. Somers, Fitler & Todd, Pittsburg, Pa. The C. T. Pattison 


Co., New Orleans, La 





Magnetic Separator 


for removing steel from brass 
scrap, iron from foundry sand, 
emery, etc. 

Brass stock cleaned with this 
machine can be used for best 
work, Machine will pay for 
itself in labor saving alone. 

3 Stses. 1,500 daily 
Capacity and upwards. 
Ezra Sawyer, Manfr. 

31 Hermon Street, 
Worcester, Mass. 


py J.W. Paxson Co., Sales Agts. 
Philadelphia, Pa. 














CARBORUNDUM 
At St. Louis 


The Carborundum 
Exhibit in Machinery 
Building attracted 
wide spread attention. 
That the people ap- 
proved of it was dem- 
onstrated every day. 
That the judges approved of 

it is evident from the award. 

Three Grand Prizes 

Five Gold Médals 

One Stlver Medal 


No other abrasive material 
was ever so highly honored by 


an international exposition. 


The Carborundum Companv 
NIAGARA FALLS, N. Y. 








POOLE BORING MILLS 








Handled by power. 


Worm Drive. 


Heavy, 
Stiff and 
Powerful. 

24 speeds. 8 feeds, 


each head. 











Designed for Hign 
Speed Steel. 


6 to 10 ft. sizes 
. BUILT BY 
The J. Morton 
Poole Co., 
Wilmington, Del 





cover. 





‘‘The Book”’ 
won’t cost you a cent. 





The Dill 
Slotter People 


Philadelphia, Pa. 


One Reason ‘or DILL Siotter 
supremacy is the Traveling Head, diving 
a range of work no other slotter can 



















Chicago, Ill. 





Stands Every Test. 


Our 20-Inch Water Tool Grinder is noted for speed, ease of 
operation, simplicity and rigidity. It doesn’t get out of order, 
doesn’t leak, and is free from vibration. Sent on 30 days’ trial. 


Northampton Emery Wheel Co., 


20 South Canal Street, 


Leeds, Mass., U.SA 











MANUFACTURERS OF 
Set, Cay and Machine Screw Studs, &e. 





SET aso CAP SCREWS 


FAPINCIANATI SCREW &TA (OR 


aA SUANDARD “> SPECIALS. 
eg CINCINNATI,O.,U.S.A. 








GAS BLAST FURNACES 











For annealing, hardening, tempering, melting, etc. 
Complete line built on the most improved designs 
Catalogue giving full particulars sent on request 


J. Mc. WESTMACOTT COMPANY, Providence, R. !., U.S.A. 


ntias Tool & Supply Co., New York, Bostea, 
nsey & Co., Cincinnati, Ohio, 


ion, England. 
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SINGLE AND DOUBLE PUNCHES 
AND SHEARS, "°°" 


BLACKSMITH PUNCHES, 
FOOT POWER HAMMERS, 
FORGING MACHINES, 


Beds any desired length 
Cutting all th reals 





HIGH GRADE TOOLS. 


MILLING MACHINES ano ENGINE LATHES 
TOOL ROOM LATH ES. 17 INCH, 19 INCH, paternal 24 INCH SWING. 
Send for Particulars. GREAVES, KLUSMAN & CO.., 


N. E. Cor. Cook and Alfred Sts., 


C. E. SUTTON CO., J) smomntncmo.v 


; TOLEDO OHIO, U.S.A. PATTERN MAKERS’ LATHES AND MACHINERY 


AND METAL SPINNERS’ LATHES. 








Jno. J. Cone. Robt. W. Hunt. Tas. C. Hallsted, 
A. W. Fiero. D, W. McNaugher. 


ROBERT W. HUNT & CO. 
BUREAU OF INSPECTION 
TESTS AND CONSULTATION 
66 Broadway, New York. 1121 The Rookery, Chicago, 


Watchman’s Clock. 


The Imperial Latest 
Improved Portabie 
Approved by the Nationa 
Fire Protection Associa 
T C5; 


8 tion for use under the rules 



























Monongahela Bank Building, Pittsburgh. and requirements of the 
___ 31 Norfolk House, London, Engiand, on eggdeng tear ord i Pn 
eng Tn Watch Clocks. H | iB | | B 
Reports and h = - sp SPicauinenens th esses, mT & oe ache E . pi | U 
Y , ; s 
i 
- ” P — a D 
Punching and Shearing Ma- >” Distinctive Oo ~ 
chinery. ; Features. 
Plate Straightening > oy Conservative Rat- ~ $s 
Rolls. »Y ings. 
. as . . Ve apid orking. 
—, Bending o» Convenience of Operation. edananniens, re vn spindles 
ollis. = . z Built in 14-inch and 20-inch sizes. Two 
SY RY Highest Grade Material and | | to six spindles. 
Plate Planers. SS * Workmanship. ee 
B. F. BARNES COMPANY, Rockford, Ill, 
Kumorman Bra 9 Queen Vi ria > I jon, EC 














Power Punching & 
Shearing Machinery 
Of all Kinds and Sizes. 


BELT, STEAM or 
ELECTRICALLY DRIVEN. 


For Light or Heavy Work. 


Designed and Manafactured by 


The Long & Allstatter Co., 


Heavy Bar-Iron Shear, Electrically Driven. HAMILTON, OHIO, U.S.A. 


e - 

the Whitman & Barnes Mfg. Co.|| Sg 
alee — SR A Bhan ge an reliable machine 
with a 10% throat. Has structural re- 


movable jaw on punch side, making it 


No. 3-A Double Punch and Shear 


TT 


1} 
AA 











° very convenient tor punching ‘“I’”’ 
FACTORIES: Beams and Channels. Will shear 6x3¢” 
CHICAGO, AKRON, OHIO. ST. CATHERINES, ONT. oo “ny 1%” o iron. Will punch 17” 
through 34” iron. 
B ANCHES: Ask for Catalog 
R Royersford Foundry & Machine Co,, 
CHICAGO, NEW YORK. MINNEAPOLIS, MINN., CINCINNATI. Royersford, Pa. 











6T, CATHARINES. KANSAS CITY. 232-234 First St., North. LONDON, ENG 
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Norton Emery Wheel Gompany 


AWAROED 


TWO CRAND PRIZES 
TWO COLD MEDALS 


FOR 


NORTON PRODUCTS 


St. Louis Exposition. 


GRINDING WHEELS, 
ALUNDUM ABRASIVE, GRINDING 
MACHINERY, INDIA OIL STONES. 


HIGHEST AWARDS IN ALL CLASSES. 


















You Buy the Best 


When you buy our Tapping Machines (or pipe fittings and 
flanges, with geared feed corresponding to lead of tap and automatic air 
shifting device for belts. 

We also Build a Fine Line of 


Heyseaters, Drilling, Boring and Facing Ma- 
chines for heavy worK, Car Wheel Borers, 
Heavy Double Rod Drill, Draw Stroke Slot- 
ters, Universal Saw Benches. 


Baker Brothers, Toledo, Ohio, U.S.A. 


Marshall & Huschart Machinery Co., Chicago [1 Motch & Merryweather Machinery Co., Cleveland, O. 
Baird Machinery Co., Pittsburg, Pa. Prentiss Tool and Supply Co., New Yor 

FOREIGN AGENTS: Schuchordt & Schutte, Berlin, Vienna, Stockholm, St. Petersburg. Cologne, Brus- 
sels, Liege, Paris, Milan, Bilbao, Barcelona. Chas. Churchill & Co., London, Manchester. 























Years ago, Flather set the pace in lathe build- 
ing and Flather has maintained the pace ever 
since. When new lathe conditions arose 
Flather has been the first to meet them. The 
maintenance ot Father quality has been ever 
the first consideration and nothing is left undone 
to keep the Flather equal to all requirements 
in every way. The ownership carries an assur- 
ance of gain. From 13” to 30% swing. Catalog? 


; . —— ‘*‘Way Back Yonder” 








Flather @ Company 


Nashua, N. H. 
Pe eRe Ge oRe o@e 9 Rew oe Re oRe oe oe ow e oelseloclosleefecloeh eleelecieclecfecfeebefes bn 
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The’ Adjustable Hollow 
Four Holes at a Time, If Milling Tool 
You Like— Is a time and money saving device for 


brass finishers. With it work can be re- 


can be drilled on the Harrington Multiple with 
as much ease and with as great accuracy as 
though all the time and attention were devoted and as the body and shank are hollow it 
to one hole. 

Three holes, two or one, can be done just as 
readily on th’s very convenient tool, and if you right up to a shoulder; can instantly be ad 
have any amount of drilling to do, you will make 
no mistake in getting one of these multiples. 
Being made by Harrington, it is made as strong resharpen dies. 
and as ship-shape as possible, and the details, 
dimensions and-so-forth are contained in our 
Catalog, which we will be glad to send you. 


duced to the exact diameter with one cut; 
will mill work of any length. It will cut 


justed, and only takes a few minutes to 
























Send postal for Special Bulletin. 
GEOMETRIC DRILL COMPANY, 


Westvilie Station, New Haven, Conn., U.S.A. 


Fore AGENTS —Chas. ( A I I I Ml 


Edwin Harrington, Son & Company, Inc. 
Philadelphia, Pa., U.S.A. 
Machine Tool and Chain Hoist Builders. 
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to be the best should not 


ke | 


wk. a 
+ You’ ve Got a Planer. Are STEAM only discharge the Pays 2 
~~ re] trom steam systems, but do 
+ You Getting Its Full Pro- TRAP : emedeey; x shud 
B ductive Capacity.--Sure ? a mth i 


Do you know positively just how fast it is run- 


| te | 
I+) 







ms 
¥ ning—how many feet per minute? If you don’t, De] 
il it’s time you gota Cut- em 
* Meter and found out. a i I | I } MA RC K 
< Cut-Meter literature a 
+ for the asking. [J M R Pp 
ry 








hal meets all of these qualifications. If there are 
| others we have never seen them. If you use 
if steam in any form and for any purpose it will 
) - . . : . 

* pay you to mention this ad. in writing to us 
—_ tor a Trap Catalog. It shows many 

rr for a lrap Catalog. 10WS Many Ways to 
ve) and some few ways not to apply a steam trap 


Please remember there are over.a half million 
of the MARCK STEAM TRAPS in use. 


ky 






Ce 


MADE ONLY BY 


E. F. HOUGHTON & CO. 


t 


| 
j 


ko 





Warner Instrument Company, 






* 31-09 Roosevelt Ave., Beloit, Wis., U.S.A. 240-250 W. Somerset St. Philadelphia. 
= New York Office—39 Cortlandt St Boston—143 Federal St 
European A s—Selig, S enthal & ¢ Lond Sole Avent for G at Brita ‘ ‘ . 
C, W. Burt Griffiths @ ¢ EC - Age f Lake St Chicag es i Ss D 
M 
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The Horton Lathe Chuck. 


Also Chucks for Brass Finishers’ Use, Grinding Machines, Milling Machines, 
Screw Machines, Upright Drills, Cutting-off Lathes. Drill Lathes, and for 
heels and Other Work. 


Improved Independent Reversible Jaw Chucks in the World. 


Boring Mills, for Car 





Or Chas. Churchill oO 
Stockholm, St. Peterspurg and New York, 


Trade The Horton Lathe Chuck Mark. os Sent 
NONE GENUINE WITHOUT IT. and Durabil- 
ity, Cheap and accurate. 


The E. Horton & Son Company, 


, Ltd, London, Birmingham, Manchester and Glasg 
Fenwick Freres & Co., Ports, Franc ” 


Established 1851.. 
Send for Illustrate dé Jatalog. 


IF YOU WANT THE BEST LATHE al DRILL 


Westcott’s 


Strongest f 
Grip, Great- 


Also the most complete list of 





Ask for catalog in English, French. 


Windsor Locks, Conn., U.S.A. 


, Berlin, Cologne, Vienna, 
Rotterdam, Holland, 


WESTCOTT CHUCK CO., Spanish or German. First prize 
. Sehe har at & matte Oneida, N.Y., U.S.A. at Columbian Exposition, 1893. 
an Reitschoten & Houwens, 











EXPANDING MANDREL 
Made by WI, G. LeCOUNT, 
South Norwalk, _Conn. 





Send for “Catalog A.” Full line of Machine Tool 
Agents: Chas. Churchill & Co., Ltd., London, ee ol 1. 
OUR ‘JULY’ THE 
CATALOGUE HOGGSON 
SHOULD BE AND 
CONSULTED (ab PETTIS MFG. 
iFyou € COMPANY, 
NEED NEW HAVEN, 
CHUCKS. CONN., U.S.A. 














>> 
The Skinner ‘‘New Model 
Dr ee just the chuck 
vere light, rapid 
dr intr It can be operated 
by band The simple use of 


gi n 
ch Mapa Boar, It's a chuck 





that’s easy to clean and oil, 
because re adily taken apart 
Send for catalog 

The Skinner ChuckCo. 
New Britain, Conn., U.S.A 





Looking Into 
The Pratt Chuck 


we find every detail designed as it should be. 


MADE BY 
«4 THE PRaTT CHUCK CO. 
® FRANKFORT. N.Y 


U.S.A. 


pth iy 





The drill is held so that it can’t possibly 
élipand yet this isn’t secured by chewing 
the shank all to pieces. Let us explain at 
greater length. 


Pratt Chuck Co., Frankfort, N. Y., U.S.A. 


Representatives—Selig, Sonnenthal & 


Furopean 
» London, Eng. 


o., 85 Queen Victoria St. 


Safety Drill & Tap Holder 


is the only attachment for the purpose 
that gives universal satisfaction and is 


UNEQUALED FOR 


Efficiency, Convenience, Rapidity, 
Accuracy and Simplicity. 


Nothing to break or get out of order. Made 
in 4 sizes, covering from o to 2% in. diameter. 


THE BEAMAN & SMITH CO. 
Providence, R.I., U.S.A. 


The Toothed Sleeve and Key is the feature 
Jacobs Improved Drill Chuck 


No twisting of spindle when tightening drill. 


THE JACOBS MANUFACTURING CO., Hartford, Conn 


“CUSHMAN CHUCKS.” 


Independent 4-Jaw Chuck, 
Heavy pattern for hard service. 
All sizes from 4%” to 30” diam. 












OF THE 





Style 1 


We also have Face 
Plate Jaws for ma- 
chines requiring 
something larger. 





Send for catalogue of Lathe and Drill Chucks. We have many styles and sizes. 


THE CUSHMAN CHUCK COMPANY, Hartford, Conn. 


Right Now Drill Chucks. 





Is the best time to investigate the Reid TT B , 
rump Bros. Machine Co., 
Chuck. Send for the Book. Winasfeciusen, 
R. H. BROWN & Co., Wilmington, Delaware, U.S. A. 
For sale by Chas. Churchill & Co., Ltd., London, England 


New Haven, Conn. DeFries & Co., Dusseld rt, (,ermany 











“*". Here's a Geared Scroll Chuck 
; _ with a “Solid Body.” 


If you know what broken chucks 
mean, no more need be said— 
this one can’t break. 

Whiton’s Chuck Book describes 
its good features and Whiton 
will be pleased to send it. 


D. —. Whiton Machine Co., 


New.London Conn. 


Queen Victoria Street, 





European Address and Depot—s5 


London, EC." 





’ Chucks are Sold and Kept in Stock by Principal Dealers all over Europe. 


7 Whiton ’ 





L_ 

















Pampden Corundum beet Co. 








Vitrified Safety Collars, i 
Silicate Emery Wheels, Wire Webbing, Brightwood, 
Elastic Grinding Machines, | Mass. 
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CRIGNALL @ KEI M R MPG. CO Automatic Machines ERRINGTON 
IMPROVED MA CHINERY tor making Wood Screws. OPENING DIE. 
© Adjustable 


CUTTING AND THREADING PIPE Asa S Cook Co 
. *9 ~ 
\ No.1 Threadsto 5 .. % 


For Mend or Belt Power 
: No Threadsto:1 *....%° 


With Steam VFneine or Electric Motor Atteched Hartford Conn U Ss A 
’ *? ewelhe 
No 3 Theale to 8 prertoe Tg 


Opens and Closes 


- VARIABLE SPEED § | ak: —_ 
CRESSO MECHANISMS. TAPPING CHUCK. 




















A device possessing the necessary mechanical qualifica- 0.00 Taps to 3 Inch. 
tions to assure a positive and efficient variable speed drive. We on || 
Particularly adaptable for varying the cutting speeds of oa ie 
planers, lathes, boring mills, cylinder boring machines and fo. 3 “1% 
blewers, either for overhead or motor drives. Equipped with sw we Fits a 
automatic actuating device for operating boring mills. Drill Press. - 
GEO. V. CRESSON CO., MAIN OFFICE AND WORKS, Drills, Taps 
141 LIBERTY ST., NEW YORK. PHILADELPHIA, PA. . S d 
ets Siuds, 








em Coates Flexible Shaft ) 














o 
j like yire cable, d will 
Ask for —— aioe iaikee ai In Line. 
Bulletin rection. 
No. 18. : Coates Clipper Mfg. (Reversing, 
a 4 ap aecnnage ee NO MOVING WORK. = 
ch ma & (CHANGING SPEED. } ( 
En " a 
Quick-Change ( 
Tool Holders. fj 


UNIVERSAL, PLAIN AND DUPLEX 


MILLING MACHINES || ofA, ERRINGTON, | 





THE OWEN MACHINE TOOL CoO., canter, Scmsctee, Mewcastio-se-Tyee,” Seieseriand 
SPRINGFIELD, O., U.S.A. Aeomany: Atthar Kayser, Berlin, ®. We. Alte Jacobstessee as 
Frauce. Edgar Bloxham, 17 k Petite ' Pari 











Here is Your Letter. Sign It! 





OFFICE OF 


Advertisement Reader, 


MANUFACTURER OF 


A MODERN DEVICE. 
POLICY: To look into AIM: To shorten the 
every good new thing. road to progress 








Mytown, U.S.A., 





Messrs. FRANKLIN MFG. COMPANY, 
Syracuse, N. Y. 
Gentlemen :— 

You have been making strong claims in your adver- 
tisements for Franklin Metal and your orocess of Die 
Casting. 

You state that it is strong, hard metal which can be 
substituted, in a great many cases, for other metals used 
for making small parts for barious devices, and that you 
can Die Cast such parts ready to assemble, thereby sabing 
the cost of machining. 

Kindly furnish me With ‘‘the proof.”” 

Very truly yours, 














Address: My name )_ 
MODERN TOOL CO., 
Box 750, ERIE, PA, 
MAKERS OF 
Wallace Patent Chaser Grinders, Wallace Self- 
Opening Dies, Solid Adjustable Dies, Adjustable 
Tap and Die Holders, Hollow Milling T+ ols, **Mod- 
ern ”’ and“ Star”’ Tapping Attachments, ‘* Magic” 





Chucks and Special Tools 
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ae ee ee ee ee ee ee ee ee 
FoePEOPLE WHOSE TIME 1S PRECIOUS iubaoud charge reporting ‘ae 


used send 





After we've finished the -sample piece 
you are going to send us, we can talk 
about the installation of one or more 
Gardner Grinders. While we’re finish- 
ing the piece it might be well for you to 
look over the catalog, which very inter- 
estingly tells the tale of the Gardner 
Grinder, and shows wherein it will be 
a good thing for you to use. 


CHARLES ALBESLY SCO. IS IAD 40 Sensei, 


Originators of Disc Grinders 





You have a stationary tool on your planer, why not 
have a revolving tool, also? 


Ghe Farwell Miller, Built for planers, is a big cost cut- 
ter on a lot of that work that is finished all over. 


Vertical, horizontal or angular spindle. Four sizes. 
We can fit any planer. Send for Catalog No. 55. 


THE ADAMS COMPANY, 


DUBUQUE, IOWA, U.S.A. 


o De Fries & Co., Dusseldorf, Germany. G. Koeppen & Co., Moscow, Russia. V.Lowener, Copenhagen, Denmark, 





G©GOOO L. GHHGHHOHHHHOHOOOHHOHHHHOHHHHHHHOHODHOGO 


The ‘‘Springfield’’ 16” Crank 
Shaper Has Eight Speeds, 


which allows every metal to be cut at its right 
cutting speed and, as every part has been built of 
great strength and rigidity, big cuts and heavy 
feeds can be taken, thus giving the maximum 
rate of production. 

The traverse feed will take all adjustments from 
nothing to full, and a down feed of similar capa- 
city can be furnished if desired. The vertical ad- 
justment of the table is 15”, and the cross motion 
is 20”. ; 


We have a special circular for you. Ask for it. 


The Springfield Mach. Tool Company 
SPRINGFIELD, OHIO, U.S. A. 


0©009O0O00995O09O5OO0OOOOOOOOOOO 
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MANUFACTURE UNDER PATENTS 
improved Universal, Plain, Disc, Face, Surface 


GRINDING MACHINES, 


Wire Drawing Machinery, 
P Office 150 Nassau Street, NEW YORK, U.S.A. 
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EXHAUST VALVE 











Size : 26” long, 5%” diameter. 


Turned from rough casting ONE CUT 
4 PITCH, reduction in diameter 
4”, TIME 10% MINUTES. 





Ground from above turning in Norton 


Plain Grinder, reduction in diam- 


eter 1-32”, time 30 mirutes 


Total time from ROUGH CASTING 
to FINISHED GROUND VALVE 
42 MINUTES. 











THINK THIS OVER 


Can you do as well as this with the machines you have? 


REMEMBER this is a nice ground surface, not an irregular surface from a broad nose turning tool or a file. 
Others are using our Grinding Machines in connection with high speed turning 


BETTER GET INTO LINE. 


NORTON GRINDING COMPANY, WORCESTER, MASS. U. S.A 


New York Office, 114 Liberty St. . F. FPrevert, Manager. <p Loewe & Co., London, Berlin, European Agents. 











For Cutting Sheet 
iron and Plates 








The 
Opinion 
of an 
Expert 


is the name of our new 
folder. It tells how an 
eminentengineer solved 
a difficult transmission 
problem by means of the 


Morse Rocker Joint Chain, eee ania tite 


a Bethlehem Rotary Shear. It 
¢ « ¢ asts of s les sub ttec 4 raric Ss ené - 
Seana yc tived comaaiet io oun “eraqumincion “wo does the work accurately and 
forget to ask us for the folder rapidly no jar, no noise. 
Cc . ° Cuts straight lines or circular 
Morse Chain Co., Trumansburg, N_Y. iin Gt an ah ee 
holes in centre or away from 
edge of plates Every shear 
. ege . 
Every Grinder Facility Possible| thoroughly tested before it is 
sent out. Send for Special 


is embodied in this our ‘‘ Safety’’ Emery Shear Catalog. 
Wheel Grinder, and that you have use for 


Ss Suc 0 S is nere ¢ t 
lon ‘twill pay ay a sienal it. oi The Bethlehem 
The Safety Emery Wheel Cc., | Foundry & 
Springfield, Ohio, U.S.A. Machine Company 


Represented by Pfeil & Co., London. DeFries & Co Act.-Ges., Berlin 
Dusseldorf Adolphe Seman ns, Paris, Brussels V. Lowener, Copenhagen 


Sto kholm. Adler & Eisenschitz, Milan. SOUTH BETHLEHEM, PA., U.S.A. 





_ 
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Ready made Cut Gears. 

Ready made Cast Gears. 

Ready made Brass Gears. 

Gears made to order. 

Gears Cut on your 
Blanks. 


Grant Gear Works, Inc. 


6 Portiand St., Boston, Mass. 


A BEVEL GEAR should have PLANED teeth 


do that!! 


A WORM GEAR should have HOBBED teeth 
WE do that!! 


We have a large list of hobs (blue print) which we will 
cheerfully send you. 
Special attention to Hurry orders and Break-down jobs. 
Gear wheels and Gear cutting of every description. 


PHILADELPHIA GEAR WORKS, Inc., 


7th and Cherry Sts, Philadelphia, Pa, 


We have just prepared s large issue of Grant's 
Treatise on Gears, especially for our friends in the 
shop. Send this coupon for additional information. 


Treatise on Gear Wheels 


By GEORGE B, GRANT. $1.00 Post Paid. 
A good text book for classes in drawing. 


Grant Gear Works, 
6 Portland St., Boston, Mass. 


Sawyer Gear Works 


227 St. Clair St., Cleveland, O. 


GRANT 


GEARS 

















( of all &zzds and sizes in 
\ stock and made toorder. 


From —the cheapest that’s good 
To the des/ that’s made. 


Gears - 








Sample our Workmanship. 
Get our Prices. 


SPROCHETS 


FOR ROLLER AND BLOCK CHAINS 
In Stock or to Order. 
¥ Standard makes of Chain on hand 
/) Catalogue free. 
CULLMAN WHEEL CoO. 
1029 Dunning St., CHICAGO. 


OF ALL 
Gearing pes DESCRIPTIONS. 


The Earle Gear & Machine Co, 
Oxford and Mascher Sts., Philadelphia. 








\ yy 














Accurately Cut Gears. 


lf that’s wnat you want 
send your specifications to 


Simonds Mfg. Co. 


ger ce 
°9 Pa., 


EVANS FRICTION CONE PULLEYS 
Changing Speed of Machine while Running 
Send for Catalogue. 


1288 Center St., Newton Center, Mass. 




















WE MAKE A FULL LINE OF AUTOMATIC GEAR CUTTING MACHINES. 
MACHINES FOR GENERATING WORM WHEELS 
WITHOUT HOBS 
MACHINES FOR GENERATING SPUR GEARS 
WITH HOBS 


EBERHARDT BROTHERS MACHINE CO., Gear Specialists, 66-68 Union St., 








Newark, N. J. 





Whee . 


tcc GEARS How do they feel about it? 


NEW: PROCESS 
RAW: HIDE: PINION.S 





Don’t you find it annoying to good men to endure the 
constant din of metal gearing? 
Workmen find it a pleasure to work in shops where 
New Process Pinions are used. Made of raw hide, 
‘hey deaden the sound, yet provide a positive 
drive, and wear like iron. 


Write for free booklet to-day. 


We also 


make accurate Metal Gears. 
The New Process Raw Hide Co., ®*349'5*: 


MORRIS & WALES, PHILA. 


Chicago Rawhide Mfg. Co., 


94 Ohio Street, 139Congress St., 





Chicago. ston. 
Rawhide Rawhide 
Pinions and Belting, 
Blanks. Lacing-Rope 








2,000 and More Styles 


we make regularly in Gears (patterns 

always in stock) but if the kind you @ 
wantisn't among ‘em. we can make it » | 
tor you if you'll tell us what you want. aj 


The Gear will be right and so will the 
price Truck whole to Catal og? 


1. & E. Greenwald Co., 
720 E. Pearl St., CINCINNATI, 0. 











When the Demand 


for a product necessitates the constant 
addition of machinery, 
ference is that the superiority of the 
product is universally recognized—re- 
ferring to Nuttall Cut or Planed Gears. 


the natural in- 


R. D. Nuttall Co. 


Pittsburg, Pa 








MACHINE MOLDED 
® GEARS © 


Made right from right 
materials. Made accu- 
rately and made to last. 
Made as a specialty and 
kind and size 








if in every 
Send for “ Hand Book of Gearing.” 
Taylor, Wilson & Co., Ltd 


ALLEGHENY, PA.. U.S.A. 














Internal or Annular 


Gears are correctly cut on 
the Fellows Gear Shaper 
only. No rotary cutter will 
cut them in the prac:ical way 
that makes them profitable. 
The reasons are ready when- 
ever you choose to ask for 
them. 


The Fellows Gear Shaper Co., 


SPRINGFIELD. VERMONT. 











Arbor or 
Mandrel 


Greenerd 


Presses 


for driving arbors (mandrels), 
utility tool. 
ing and battering. 
or will be glad to send a press on W days’ trial. 


bushings and pins. 
Saves — saves finished work and prevents spring- 
Catalogue giving full details sent on request, 


A general 


E. E. BARTLETT, 


362 ATLANTIC AVE., 
BOSTON, U.S.A. 
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Wiis, 


Machine Rack Ready 


to put on, in any length up to twenty-five feet; 3,4 ,7,8, 10 or12 diamet- 


rical pitch; involute tooth; made of the best material and ata lower cost 
than you can begin to make them, is a proposition worth investigating, 
isn’t it? Get our catalog, or send specifications and we will quote 


STANDARD GAUGE STEEL a 


3 BEAVER FALLS, PA., U. S.A. 























BEVELS, SPURS and INTERNALS 
with perfect planed teeth, SPI- 
RALS, WORM GEARS, WORMS, 
SPROCKETS, CHAINS, ELLIP- 
TICS, HIGH SPEED STEEL 
CUTTERS. 


Large Stock of Gears on hand 28th St , Pittsburg 


r prompt es men Tniversa j J 7 
po sg I — eedeiaien g Fawcus Machine'Co., Pa.. U.S.a 


BOSTON GEAR WORKS, Boston, Mass. 
bak Walenreal Jig Was le Caalvmtr cc-arul ont WORM GEARING. 
D RI LL VI . ES. hee Sannin: Ge oie The Albro-Clem Elevator Co. 


THE GRAHAM MFG. CO., Providence, R. |. 


SHAPERS 


She John Steptoe Shaper Co., Cincinnati, O. 


CLOUGH’S 
Patent Duplex Gear Cutter. 


One pair of these Cutters cuts every 
size gear from 12 teeth to a rack of same 
itch. Gears run with B. & S. Involute. 
Regular pitches kept im stock. Special 
Cutters made to order. 
Catalog of smal! tools free. 


R. M. Clough, Tolland, Conn. 


Good Gears for Good Tools 























See issue Dec, 22. PHILADELPHIA, PA, 








you use 





cast 


D. SAUNDERS’ SONS, a eo 
Manufacturers of Save i wo ; have our 





Pipe nse onde, Reggae ; pn cos I Catsloeue 
Steam and Gas Fitters’ Han ™ T aes ie 
Tapping Machinery for Pipe Work, Etc. Ime | fe. No. 27. 


1” pitch and larger. 


H. W. CALDWELL & SON CO. 





CHICAGO. 
NEW YORK. ATLANTA. DALLAS, 
What's the use of having anywhere from 200 
to 1,000 sol ancir ying a t r shop 
taking up room and the time of the men hunt T (2 VV 
ing for sizes, when nine Nicholson Expand 
Rtiseceee ates erm HE PARKER VISE 
Is used wherever a first-class tool 
7° > . is required. They are made to 
W. H -N icholson Xx ( On, suit all trades and requirements 
fhe Ne. 4 B Machine for Cutting and Threadin a — and of the best material and work- 
. . s Wilkes-Barre, Pa., U.S.A. manship. Our line of 


Pipe 34 to 4 in. by HAND or POWER, niin inti 0 ane, Cine te Oi Sain 
Send for Catalog to sential fhe. Hei, ye, vienna, Bre St MACHINISTS’ VISES 


21 Atherton Street, YONKERS, N. Y. is very large and complete. We 
also make a line of Ratchet and 
Boiler Drilis. Send for Catalog. 


Yours For Safe and Rapid Hoisting THE CHAS. PARKER CO. 


“= N. Y. Salesroom: 32 WARREN ST. 















































66 99 66 . 9 Factory: MERIDEN, CONN. 
The “Duplex” or The “Triplex. 
The two best chain hoists ever built Designed for very Steel Bar Vise 
different sorts of service, but you tell us what you lift, how Parallel Jaws 
much it weighs, and how quick it has to move and we Swiv 2. . 
send you @ block on trial that'll suit you toa dot. If you'd Swivel Rase. 
rather, we'll send the book first Manufactured by 
. . i rey Merrill Bros., 
FHE YALE & TOWNE MFG. COMPANY, Kent Ave., Cor. So. rth St. 
Ss _ ~ : BROOKLYN, N.Y 
9-11-13 Murray Street, ° . NEW YORK. | Tap cunetiens theta 
vise results 











and rough usage. You can depend upon the jaws always « losing up 


Reed Vises For Long Service 52)". "2" 
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on any 


Firth-Sterling Steel Co. 


Pittsburgh, 


Chicago, 


will turn off blue chips 
kind of work. 


New York, 
Boston, 


Philadelphia. 





Cold Drawn 


Steel 


Special Analysis Cold Finished Steel: To 
many users the term 
simply stands for the Cold Finished Mild .10 
Carbon Bessemer Steel of commerce, used 








**Cold Finished Steel’’ 


for shafting and other purposes. We have 
made a specialty for years of supplying Cold 
Finished Steel to suit special requirements, 


in all sections, for all sorts of machine con- 
struction, in Bessemer, Open Hearth and 
Crucible qualities, in materials ranging from 
Dead Soft Steel to Carbon Steels for cutting 
purposes, to harden and temper. 





Union Drawn Steel Co. 


General Officeand Works: 
Beaver Falls, Pa., U. S.A. 


Branch offices and warehouses in principal cities. 














BRIDGEPORT,CONN. 











AIR-HARDENING = 


TRADE MARK GRANTED (866. 


Allen’s High Speed 
Tool Steel 
For Lathe and Planer Tools, Milling 
Cutters, Twist Drills, and the like. 
Always uniform and always econ- 
omical, 


EDWIN R. KENT & CO., 
10 South Canal St., Chicago, Ill. 


1 John St., New 





Branch Office, York, 








AND FILTER. 


for prices, 





National Separator & 
Machine Company, 


= = Concord, N. i, 


COMBINED SEPARATOR 


Sent on 30 days’ trial. Write 











TING MACHINERY 
T'MAN MFG., CO. 
SHELBY, OHIO,U.S.A. 
[FINISHED FLAT STEEL & SCREW STOCK 


Sates McClernan & Orr, Monadnock Block, Chicago. O. S. Potter, St. Clair Bidg., Toledo, Ohio. 
Representatives: H. F. Frevert, 114-118 Liberty Street, New York City. 











High-Grade Grey Iron Castings. 
Special Machinery Built on Contract. 
ed Gears and Semi 


Heavy Iron Castings, see: 
Farrel Fdy. & Mach. Go., Ansonia, conn. 


DRAWN STEEL. 


Special shapes in soft or tool steel. We give prompt deliveries. 
A large stock bright material. 


Edgar T. Ward & Sons, pucnsse st, Boston, Mass., U.S.A. 


Massey 
Machine Co. 
Watertown.N.Y. 


Machine Molded 
Gears, Pattern Mold- 




















HIGHLY POLISHED 





SWAF TANG. 





Novo Gave 12 Times The Service of 


Carbon Steel. 


A Novo Steel Punch and Die blanked out 54,480 pieces of .042 thick, 
hard spring rolled, cold rolled steel, and 89,028 pieces of .042 thick, hard 
German Silver without ever having been ground. 


sharp and as good as new. 


Carbon Tool Steel will blank but 12,000 pieces. 


Hermann Boker & Co., 10:-103 Duane Street, New York, N. Y. 


Chicago Office 


and Warehouse, 63 N. Desplaines St. 


The tool was still 











High Grade Grey Iron Castings. 


About February 15th next, we will be in a position to furnish high-grade 
We will supply the entire requirements of The Reeves Engine 
We are ready now 


castings. 


Company which fact insures a high grade product. 


for your communications. 


THE REEVES FOUNDRY CO,., Trenton, N. J. 











7 Holders in 2 \:."'\":: 22 Tools & Fixtures 





Catalog and particulars sent on request. 


0. K. Tool Holder Co., °**t"'s. 2"*" 





Cas and 
ds Gasoline 
Engines 


The essential parts of our 


engines 


combine the high 


est efficiency with the greatest simplicity of construc 


tion and operation 

Olds for economy. 
Stationary Engines, 
Portable Engines, 


Write for full information and illustrated 


No engine made approaches the 


2to 100 H. P 
8 to 18 H. P. 


catalog 


OLDS GASOLINE ENGINE WORKS, 


228 River st., 





Lausing, Mich 





SPECIAL MACHINERY 


of any description. 
PRIVACY AND 


CONFIDENTIAL WORK 


a specialty. 


ACCURACY GUARANTEED. 


The Torrington Mfg. Co., 


Torrington, Conn. 
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Are You Ready 


to buy plain drop-forgings and finish them 
vourselves? For the host of special measure- 
ment requirements these are just the thing. 





internal 
External Double End 
External ‘‘C.”’ 


See Catalogue. 
<> J. H. WILLIAMS & CO. 


Drop -forgings Only 


Brooklyn, New York. 


The Williams Electric Clutch 
Safety ‘Besiss 























Starts a machine as easy as rolling a ball 
down hill. 
They Stop It 


In Case of ACCIDENT 
* Like a ball 


Catalog A roiling into 
Tells you all about it. = a hole. 








Generators and Motors Catalog B. 


Address Dept. G 


Williams Electric Machine Co., 
AHRON, O. 


SINGLE AND DOUBLE. 


Manufacturers of Machinery and Gas Engines 
will find this CLurcH perfect to adopt as a part 


of their Machines. 
Has an absolutely smooth surface, operates 
easily and quietly, avd works perfectly at any 


speed. 
IF INTERESTED, WRITE 


THE CARLYLE JOHNSON MACHINE CO. Hanrtroro. conn. 
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HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 


S10 Walnut St., Philadelphia, 


1 He Ui HNO ii i 


vevised Catalogue 


" 1 4 itt i, i Met c ¢ Es P 
. i oi nm fi ‘ih i a r a TIN “the i mm = a mt zs ry, € 


ED 8 coup tile i, i" 








(THE great reforms of the 20th Century predicted by Bellamy in his world- 
renowned volume, “ Looking Backward,” have not only been accomplished, 
but electrical application has gone further than even Bellamy thought possible 
Special stress was laid upon the wonderful possibilities of Electricity, and as 
the Automobile has superseded the horse-drawn vehicle—the incandescent 
light the candle—so has 


i (rean Comm aor Cebberes 


made rapid strides in the advancement of welding. 

Be progressive—adopt progressive methods of manufacture. 

Write for our booklet "What I-Learned”—it describes the many w onderful 
welds by electricity that cannot be done otherwise. 


The Standard Welding Company, Cleveland 


Western Representatives, McCLERNAN & ORR, Chicago 
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SECOND-HAND MACHINERY. 
FOR SALE BULLDOZERS AND DROP HAMMERS 
No. 6 Williams-White Double End Bulldozer 


No. 4 Williams-White Double End Bulldozer 
Central Station Equipments. 300 Ib. Pratt & Whitney Board Drop 


One plant, complete, consisting of the follow 400 Ib. Toledo Ponpnet Drop 


The name 








99 ing principal items: a ENGINE LATHES 
66 BOILERS 86” Faceplate Lat! 
6—200 H.-P. Stirling water tube Boilers, | 90" x 22" Fitchburg 7 
equipped for Hawley down-draft fur 418” x 22’ Industrial Works, raised to 100 
naces. 48” Stevens Pulley Lathe 
2—.50 H.-P. Stirling Boilers with plain aan x +3 > ree Lathe 
rates x 16 e Blond, latest pattern 
S HEATERS 24" x 12’ Schumacher & Boye 
has always stood for the 2—250 H.-P. Hoppes Open Heaters =4" x 10 
2—400 H.-P. Excelsior Heaters. + a ‘> ths Sa 
‘ , PUMPS 18” x 12 ails : 
highest quality. 2—7x4%x10 Laidlaw-Dunn Boiler Feed 17 5 ‘s omp. rest and taper 
ers for 150 lbs. pressure. 0—14” Lathes 
ENGINES BORING MILLS 
es 3—250 H.-P. Ball Tandem Compound En 11’ Niles, double head 
ESTABLISHED IN 1847 gines, 15” x 25” x 16”, 200 revolutions 10° Niles double head 
' 2—150 H.-P. Porter-Allen Engines, 14” x 6” Bullard, double head 
20”, 230 revolutions. 27%” bar Bement-Miles Horizontal, 8°. table 
1—150 H.-P. Russell Engine, 15” x 20”, 230 13” bar Linsse. 6’ tabk 
revolutions. PLANERS 
1—125 H.-P. Hamilton Corliss, 16” x 30”, 90 | 8’ square Niles. 4 heads. modern 
revolutions. 60” x 60" x 16’ Betts, 3 heads 
GENERATORS 60" x GO" x OW Pond, 2 heads cheap 
3—150 K. W. 250-volt Westinghouse Genet 48” x 48” x 12’ Pond, 3 heads 
ators. ‘These generators directly con ao" x1 New Haven 
nected to three 250 Ball engines. 10" x 30" x 12’ Cincinnati, 2 heads 
4—42.5 K. W. 125-volt Mather Generators 36” x 36” x 24’ Sellers, 4 heads 
4—37% K. W. 250-volt Mather Generators 30° x 30" x 6 Bement 
4—37% K. W. 125-volt Mather Generators. | 24" x 24" x 6° Gray 
SWiITCHBOARDS 22" x 22" x 5’ Wheeler 
2—Switchboards with switches, measuring a xi" x4 Bement-Miles 
instruments, rheostats, etc., for con- | 12" Belden Crank Planet _ 
trol of above generators. MILLING MACHINES 
a : Hieavy Slab Millers, large tables 
Another plant, complete except boilers, con Newton Slab Milling Machine 
sisting of the following principal items Keystone 8’ table Slab Millet 
ENGINES No.2 Le Blond, full universal 
2—Lane & Bodley Corliss Engines, 24 No. 0 Cincinnati, plain, vertical attachment 
diameter cylinders, 48” stroke, 70 rev i‘ratt & W. Double H'd Slab Miller, 12’ table 
2—Lane & Bodley Corliss Engines, 30” GEAR CUTTERS 
diameter cylinders, 48” stroke, 70 rev 24” x 6” Gould & Eberhardt 
2—Ball Engines, cylinders 20” diameter, 10" x 6” Gould & Eberhardt 
18” stroke, 150 revolutions. 36” Gould & Eberhardt 


1—Westinghouse Vertical Compound En 14” Gould & Eberhardt 


gine with cylinders 16” and 26” x18” | 54” Brown & Sharpe 
stroke. 72” Gould & Eberhardt 
1—Westinghouse Vertical Compound En DRILL PRESSES 
gine with cylinders 18” and 30” diam 6’ arm Amer. radial, full univ., almost new 


eter x 18” stroke. 5’ arm American radial, plain 
e GENERATORS Quint six-spindle turret 
2—Edison Bipolar Generators, 150 K. W., | Quint six-spindle turret, Lapping 
500 volts. Pratt & Whitney six-spindle multiple 
1SeS 2—C. & C. Bipolar Generators, 100 K. W., Yar & Whitney heavy four spindle 
500 volts. 20” Barnes 
1—C. & C. Bipolar Generator, 30 K. W., | 225” Barnes 
500 volts. 28” Rarnes 
2—T. H. alternating current, 133 cycles 34” Barnes 
1,100 volts, 150 K. W. GISHOLT MaCiINES 
2—Ft. Wayne alternating current, 133 [1S8” Turret Lathe, carriage and taner attach 
cycles, 1,100 volts, 150 K. W. 24” Turret Lathe, carriage and taper attach 
2—Ft. Wayne alternating current, 133 | 28” Turret Lathe, carriage and taper attach 
cycles, 1,100 volts, 100 K. W. 13” Gisholt Gap Lathe 
10—100-light, 9.6-ampere Multiple Circuit HAMMERS 
Brush Are Machines. 1,500 Ib. Bell 
1—60-light, 9.6-ampere Wood Arc Machine S00 Ib Morgar 
SWITCHBOARD ete, >? 
Switchboard with all switches, transformers, | pnoyic pac ane ™ 
measuring instruments, etc., for con ~* adie ha? Ghenies 
trol of above generators on” taker tiros. 
SHAFTING Morton, portable 
2—Lines Shafting, together with pedestal, MISCELLANEOUS 
bearing, clutches, pulleys, ete., used in Pratt & Whitnev Heavy Screw Slotter 
connection with the large Corliss en Gisholt I Grinder 
gines. No. 2 Becker-Brainard Milling Machine 
Both plants located in Cincinnati. We wil Garvin two-spindle Profiler 
consider bids for all or any part of the Garvin one-spindle Profiler 
above. Bids must be made f. o. b. Cincinnati 12” Rement Slotter 
8” Retts S ter 
THE CINCINNATI! GAS AND ELECTRIC CO. |x Kes Cutting-off Sav 
: : : : Bliss (ir ir Shear for armature work 
Cincinnati, Ohio. Hand Punet nd Shear for 15” I-beams 


One 2 H. I’. Model Gas Engine 


Marshall & Huschart Machinery Co., 
62-64 S. Canal St,, - Chicago, Ill. 


Factory For Sale| «47 ovick setune prices: 
NEAR CHESTER, PA. THESE MODERN MACHINE TOOLS 








Steam Hammer with steel 


WITH DEEP WATER FRONT ON = | %00 I) Hement Stoar 
DELAWARE RIVER 72” x54’ Davis Heavy Forge Engine Lathe 











16” x 36’ Fitchburg Heavy Forge Eng. Lathe 
and intersected by three trunk lines and two t: S’ Rement Vert. Boring Mill, 2 heads 
ley lines. Extensive buildings, foundry, machine 4’ Arm Niles Half Universal Radial Drill 
shop, ete., with travelling cranes and machinery 60” Niles Tle vy Upright Drill: good as new 
and well adapted for any kind of heavy business 18” Putnar Slotter, fine condition 
Abundance of cheap labor of all kinds in the im Go” x 60" x 18" Davis Planer 
Howard Iron Works mediate vicinity Large engines, boilers, electri 12" ¥ 36" x 18’ Miles Planer ” heads 
plant; good water supply and sewerage For full 18" x 48” x 12" Powell Planer, 2 heads good 
particulars apply t is new 
CHICAGO, GRANGER AND SCOTT STS., Do y know n get most anything 
NICHOLSON & co., you want, either new or sec ond hand, ts the 
machine-t ne right out orf my stock ere? 
Buffalo, N. 3 Sole Agents, 150 BROADWAY, NEW YORK. aoe no idea the amount of tools I have on 
rit 
REAL ESTATE AND FACTORY BROKERS. FRANK TOOMEY, {27 to 13! North Third St., Philadelpha 
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PRICES THAT’LL MAKE 
YOU WANT focrs 
THE 
WE WANT “=, 


‘‘CHUCK FULL” NOW. 








Planers. Lathes. 
72 1n. x 20 ft. Sellers 2b. 60 in. x 20 ft. Crane. 
64 in. x 10 ft. Bement, 1 h. 50 in. x 20 ft. Fitchburg. 
56 in. x 20 ft. Putnam, 1 h. 40 in. x 20 ft. Kement 
48 in. x 12 ft. Gray, 3h. 37 in. x 141ft. Pond M.'T. Co. 
42 10. x 10 ft. Gleason, 1 h. 36 in, x 22 ft. Fifield 
36 in. x 10 ft. Seilers, 1 h. 30 in. x 16 ft. Putnam 
34 in. x 14 ft. Pond. 2h 30 in. x 12 ft. Fitield. 
32 in. x 14 ft. Whitcomb, 28in. x 16 ft. Fay & Scott 
2b 28 in. x 10 ft. Bement 
32 in. x & ft. Pond, 2h. 26 in. x 16 ft. Star. 
30 in. x 12 ft. Fitchburg. 26 in. x 12 ft. Fitield. 
30 1n. x 8 ft. Bement. 26 iv. x 9 ft. Bogert 
27 in. x 8 ft. Whitcomb 24 in. x 14 ft. Fitchburg. 
26 in. x & ft. Fitchburg. 22 in. x 8 fe. Fifield. 
24in. x 5 ft. Bement. 18 in. x 8 ft. Hendey. 
22 in. x4 ft. Pond. 17 in. x 8 ft. Bradford. 
16 in. x 346 ft. Hendey 16 in. x 6 ft. Hendey. 
15 in. x 6 ft. Prentice. 
Shapers. l4in. x 6 ft. Bogert. 
$8 tu. Trigle geared 14 in, x 6 ft. Flather. 
24 in. Crank, Back Uo Boring Mills. 
geared. 7-10 ft. Betts, 1 head. 
16 in. Crank. 6 ft. Pond, 2 heads. 
15 in. Friction i” ndey 5 ft. Sellers. 2 heads, 
6 in. Crank, P. & W. 3 ft. Bullard, 1 head. 
DOUBL iy -HE ‘AD ¢2 in. DRIVING-WHEEL LATHE 
PULLE E, 5v in., double tool. “ Niles.’ 
PU a d TA’ THE, 42 in., double tool, Bor., “ Schellen 


uP. PULLEY BORER. 50 in., “ Niles.” 

SHAFT STRAIGHTENER, 4'¢ in. x 25 ft., “‘ Medart 

CUT-OFF MACHINE, 3 in. with Cent. att, 

HOR. BORING & DRILLING MACHINE, 3 in. bar, 48 
in. feed, center of 62 in., No. 2, ‘‘ Bement.- 


RADIAL DRILL, 96 in., latest, tapping att 

UP. DRILL. 28 in,, back gears, auto. fd., ex. heavy. 

UNIV. MILLER, “Cincinnati,” No. 4, back gears, table 
48 in., 3.300 Ibs. 


PLAIN MILLER, power feed, No.1, P.& W. 

HAND MILLER, Univ. style, “‘ Whitney.” 

AUTO. SCREW MACHINE, 2 5-16 in., wire feed 
AUTO. THREADING LATHE, 16 in. x 8 ft., “ Bridge 


AUTO. GEAR CUTTER, 

BOLT CUTTER, “Acme,” 2 1n., with lead screw att. 

STEAM HAMMER, 600 lbs., “ Phila.” 

BENDING ROLLS, 10 ft. 2in., hinged housing. 

PUNCH & SHEARS (single), 24 in., 10,500 Ibs., 
land.” 


J. J. McCABE, 


14 Dey Street, New York. 


ort 


26 in., spur, “ B. & 8.” 


“Cleve- 





McGeorge & Sons, 


Gonsulting 
Engineers, 


Gitizens Bidg., Gleveland, O. 





Extraordinary Bargains for Sale 


2—Potter & Johnston Full Automatic Chuck 
ing Lathes with full assortment of 
tools; offered at $1,200 for the two, 


subject to prior sale 
Lathes. 
compound rest 


five step cone 


24” x 26’ 
a xz 
i ae meg 


Fifield, 

American, 

Fitehburg 
Milling Machines. 

Tool Works No. 2, automatic 


Drills. 


Challenge 


American feed 
4” Blaisdell 
25” American 
34” Blaisdell 
’ Sibley, complete. 
= oes) Pianers. 
24” x6’ Powell 
i” Lathe & Morse, complete 
Radial Drills 
Gang, with tapping 
swiveling arm 
Miscellaneous. 
Pratt & Whitney Cutting-off Machine. 
Bardons & Oliver No. 2 Wire Feed Screw 
Machine 


THE FAIRBANKS COMPANY, 


Philadelphia, New York, Buffalo. 
Baltimore, Pittsburgh, Boston. 


72” swing, 3’ attach 
42" Warren, 


21%” 





SECOND-HAND TOOLS. 


Lathes 
N Bench Lathe, Pratt & W 32 in. x 13 ft. 6 in. C. R., Pond 
ist. x6ft R. & F. Ames 42 in. x 18 ft. C. R. & T. Niles 
15 in, x 6 ft. Plain, Pratt & W Tr. W 
16 in. x 6ft. R. & F. Blaisdell 26 in. Pulley Lathe 
l6in x6 ft. KR. & F. Fifield 42 in. Pulley Lathe 


14 in. Chucking Lathe 
16 in. Chucking Lathe 
18 ip. Chucking Lathe 


Pratt & W 
& F. Lodge & D. 
Pratt & W 


loin. x8 ft 
Is in. x@ ft. R. 


ein, xe ft. RL & FP 
19 in, x 7ft. PL Swiv. Pratt& W. 26 in. Chucking Lathe 
19in. xX 12 ft. Pratt & W 20 ft. Pit Lathe 
2in xOft. Pratt & W 6 ft. Pit Lathe 
22 in. «8 ft Plain, Niles Bement Axle Lathe 
28tnin x8 ft. Comp., Pond 24 in. American Turret Lathe 
26 in. x 12 ft. C. R. Fitchburg 
Planers 
Ih in, x l6in. x 3ft. Lathe-Morse 48 in. x 48 in, x 18 ft., 2 heads, 
26 in. x 26 in. x 6 ft Flather Niles 
fia. « 26in, x 8ft. New Haven 62in. x 60 in, x 18 ft., 2 heada 
in, x 30 in, 8 ft. Fitchburg Bement 
sin x 42in. x 14 ft., 4 heads, 78 in. X 72 in. x 24 in., 3 heads 


Poud Bement 


Shapers 
9 in. Traverse head, Sellera 24 inch Smith & Mills 
16 in. Milwaukee Shaper 


Screw Machines 
Ne 


No. | Garvin 2 Niles 
No, 2 Pratt & W. No. 3 Garvin 
No. 12 Garvin No.1 Auto. Pratt & W 
No. 3 Pratt & W 

Drills 
12 in. Sensitive, Herrick & C« {2 in. Pond, sliding head 
2-Sp. Bicycle Rim Drill, Fox #2 in. Putnam 
ll in. 3-Sp. Sigourney 6 ft. 10 in. No. 2 Radial, Niles 
14 in. 3-Sp. Hendey 10 in, 3-Sp. Adj. Foote B. & Cx 
10 in, 3-Sp. Adj.. Foote, B. & Co 17 in, 4-Sp. Pratt & W. 
17 in. 4-Sp. Pratt & W 17 in. 4-Sp. Jones & Lamson 
17 in, 4-Sp. Jones & Lamson 16 in. 6-Sp. Quint 
24 in. Cincinnati, with tap. att 16-Sp. Car Wheel Drill, Niles 
24 in. Blaisdell, sliding head Hoefer Horizontal Drill 


Milling Machines 


Bench Hand Miller Brainard Index Mille 


No. | Garvin Hand Miller No. 1 Brown & Sharpe Universal 
No. | Plain, Pratt & W No. 2 Universal, LeBlond 
No, 2 Plain, Garvin No. 2 Plain, Kempsmith 
Ames Hand Miller No. 4 Vertical, Pratt & W. 
Ames Lincoln Miller Garvin Profiler 
No. 2 Lincola Miller, Pratt & W No. 6 Vertical, Niles 
No. 3 Lincoln Miller, Pratt & W Duplex Miller, Niles 
Boring Machines 
Hori Boring Hd Nich’son &W. No. 1, Loco, CyL, Newton 
No. 3 > ft. table, Binsse in, x 18 ft. Horizontal, Sellers 
No. 2, 6 ft. table Bement 60 in. x 12 ft. Horizontal, Pond 
28 in. x 12 ft. Horizontal, Sellers 0 in. Pulley Borer, Niles 
32 in. x15 ft. 6in. Hor. Pr't & W 14 ft. Borer & Turning Mill, Niles 
Grinding Machines 
No. 1 Tool Grinder, Brown & 8. 16 in. x 66 im. No. 4-A Univ 
Walker Cutter Reamer Grinder Grinder, Landis 
in. x 15 ip. Univ. Grinder 12 in. x 2in. Wet Tool Grinder, 
Brown & Sharpe Blount 
ei x 16 in, Univ. Grinder 24 in. x 42 in. Wet Tool Grinder, 
Diamond Barnes 
Miscellaneous 
No, 51 Ferracute Press Hydraulic Riveter and Crane, 
No. 4 Stiles Punch 1 in. cap. rivets, pressure 
10 in. Hand Gear Cutter,Whiton 35 grose tons, gap & ft. 
Jig Saw, Fay & Egan No. 1 Newton Cold Saw 


yy in. Shuster Riveter 


Send for New Second-Hand List 


Niles-Bement-Pond Co. ‘sivaxe" 


NEW YORK 
BAIRD’S REFITTED AND UP-TO-DATE 
SECOND-HAND TOOLS. 


MILLING MACHINES. 





2035—22 in. x 5 ft. Ingersoll. 1697—Nwo. 11 B. & S., plain 
2036—22 in. x 5 ft. Ingersoll 1864—Amer. Tool Works, hand 
100'— Davis & Exan, No. 2 Univ miller 


1888—Garvin & Co., No. 2 plain, | 1687—2 Spindle Valve Miller. 


PRESSES. 
Bliss, No 61 Reducing 1909—100 Ton Hyd. Press, Wat- 
2024—1% in. Stroke, Stiles, No son-Stillman 
24 Power Press 1893—No. 6 Long & Allst. Punch. 


LATHES. 


1880. 














1837—9in x 4ft., 6 in, Star, 1997—24 in, x 10 ft. Perkins 
1037—13 x 6 Ames 2002—-24 in, x 12 ft. New Haven, 
1540—14 x 4 Lathe & Morse | 2018—I16in. Hollow Hex. Turret 
Plain Turning Lathe | Lathe, Warner & Swarey 
1836—14 in. x 5 ft., 6 in. Lathe } 1538—14 in. x 5 ft. Pratt & Whit- 
2000—14 in, x 6 ft. Prentice | ney Turret Lathe 
1280—21 in. x 6 ft. Ames 
SHAPERS. 
1611—10 in. New Haven Crauk 2023—15 In. Steptoe & Co 
1401—!2 in. Traverse Head 2 15 in. Smith & Mille 
2031—15 in. Steptoe & Co, | 2022—24 in. Gould & Eberhardt 
PLeENERS. 
2033—25 x 25x 5 ft. 6in. Sellers. | 1733—36 x 36 x 10 ft. Sellera 
104C—26 x 26 x 6 ft. Cincinnatt 2007—36 x 36 x 10 ft. A. AE. Betta 
102H—26 x 26x 11 ft, Plather 1807—38 x 38 x 16 ft. Hewes & 
2084—30 x 3% x & ft. Pond. Phillips. 


SCREW M4CHINES. 


1361—16 in. x 5 ft. Jones & Lam. | 1743—16 in. x 5 ft. Jones & Lam 


ts. 
1944—14 in. Worcester Sliding- 
head 

26 in. Upright Drill 


Alfred Box Radial 
Heavy Radial 


1299—5 ft 
1597—4 ft. 6in 


1994—4 tt. Hilles & Jones Radial 1995 
1886—12 in. Sensitive Drill 1913—Pulley Hub Drill 
19983—25 iu. Upright Drill. 1036—No. 1 Garvin 2 Spindle. 


Write for complete list, issued monthly. 


BAIRD MAGHINERY GOMPANY, 


Second-Hand Department, gp; Main Office, 
2515-2623 Liberty ave., Pittsburg, Pe. — 193.195 Water St., 





Elevating, Conveying, Power Transmission, Screening, Crushing, Dredging. 
FFEREY= Cutting, Drilling, Hauling, Washing Machinery. ' 
THE JEFFREY MANUFACTURING CO., COLUMBUS, OHIO, U.S.A. 


Send for our catalog 











BARGAINS 


2ND HAND 
MACHINERY. 


LATHES. 
New Ilaven, triple geared, C. R 

e, &. &. 
30” x 14’ Betts, plain gib rest. 
29” x 12’ Davis, R. & F. rest. 
26” x 22’ Betts, shafting, C. R. 
Chamberlain, shafting 
Fifield, C. R. and P. C. F. 
Wheeler, shafting. 
8’ Flather, plain gib rest. 
Pratt & Whitney, plain gib rest 
5’ Pratt & Whitney, taper attachment 
6’ Le Blond, C. R. 
8’ Reed, plain gib rest and chuck. 
Prentiss, iy 3 
6’ Lodge & Shipley, comp. 
28’ Farrel, trip. grd. 
24” x11’ Bullard, trip. grd., 
62” Niles, double hd. driving 

quartering attachment. 
BORING MACHINES 

B. & S. duplex. 
No. 2 Barrett cylinder. 
42” Bement wheel borer. 
SCREW MACHINES. 
& W., 1%” wire feed cap. 
miscellaneous sizes. 
wire feed, with 


46 x 14’ 


20 
24” 


90o" 
~ 


ms 
“10 
SM 
t 
& 


14” rest. 
50-66” x 
frict. hd 


wheel with 


No. 2% P. 
Four, Garvins, 
No. 1 W. & §8., 
chuck. 
No.1 P. & W., wire feed. 
No. 2 Garvin, wire feed, 
PLANERS. 
Fitchburg. 
Putnam, 1 head. 


pump and 


box body chuck. 


60” x 60” x 20’ 
30” x 30” x 10’ 
24” x 24” x 5’ Sellers. 
37” x 37” x 12’ Sellers. 
26” x 26” x 6’ Flather, 
24” x24”x 7’ New Haven, 1 
20” x 20” x 5’ Hendey. 
SHAPERS. 


1 head. 
head. 


at het tn 


16” Prentiss. 
18” Putnam friction. 
18” Wright friction. 
MILLING 
No. 2 Owen B. G. univ., 
3 No. 1 B. & plain. 
No.5 B. & S. =. 
No. 4 Garvin plain. 
No. 2 Becker vertical, 
2 spd. Am. T. & Mch. 
No. 2 Cincinnati univ. 
No. 2 Cincinnati plain. 
8 Phoenix, Lincoln pattern. 
2 Cook, Lincoln pattern. 


MACHINES 
all att. 


rotary attach. 
valve. 


2 P. & W., Lincoln pattern. 

3 Lamson & Goodnow, Lincoln pattern. 
DRILLS. 

No. 2 Bickford, old style, 5’ arm. 

25” Barnes upright, B. G. & P. F 

38” New Haven upright, B. G. & P. F. 


6 spindle Hendey multiple. 
8 spindle Gardam multiple 
GRINDERS 

No. 2 Landis universal. 

No. 1 B. & S. universal. 

Warner & Swasey cock ginder 

Walker cutter and reamer grinder 

No. 1 Woodward & Rogers surface, 
MISCELLANEOUS 

12” Betts crank slotter, fine. 

18” Putnam slotter, fine ordér 

No. 5% Bliss double crank press, B. G 


fine order. 


No. 4 B. & S. automatic gear cutter, to cut 
spurs 36” diameter, with pump and regu 
lar attachments 

No. 5 B. & S. automatic gear cutter, to ‘cul 
spurs 48” diameter, with pump and regu 
lar attachments, in fine order 


%” Bereiet bolt header. 

24x automatic gear cutter. 

2 pa 4 P. & W. profiler. 

1 spd. Garvin profiler. 

Friction board lift drop hammer. 

25 power presses, ass’t sizes. 

2 Manville geared toggle presses, weight 
7,500 Ibs. 

2 Blake & Johnson wire flattening rolls 


Ferracute embossing 
Send for complete list. 


...Prentiss... 
Tool and Supply Co. 


115 Liberty St., 
New York. 


Oliver St. 
D. S. Morgan Bldg. 


1 EG52 press. 


Boston, 145 
Ruffalo, 507 
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Partial List of 


Second- “Hand Machinery 


1—Blaisdell lathe, 24” x 10’, with tape 
1—-Blaisdell lathe, 36” x 12’, swings 42” 
1—-New Haven lathe, 28” x 13’ 
i—-Fay & Scott lathe, 32” x 18’ 
1—F lather planer, 26” x 26” x 6’ 
1—Pond planer, 36” x 36” x 10’ 
i—Powell planer, 36” x 36” x 10’ 
i—Pond planer, 38” x 38” x 12’, 2 heads. 
i—-New Haven planer, 40” x 40” x 10’ 
1—Pond planer, 78” x 72” x 20’ 
1i—No. 1 Precision boring machine. 
i—No.0 Turret brass lathe, 26” swing, made 
by the American Tool & Machine Co 
In fine condition. Great bargain 
1—No. 1 Brainard Miller, table 50” long, 
self-feed 36”, with 16” gear cutting de 
vice. In excellent condition 
1 B. & S. 18” automatic gear cutter. 
1—No. 5 Bardons & Oliver Screw Machine 
Also a large stock of Lincoln milling ma 
chines, Pratt & Whitney screw machines, and 
a miscellaneous lot of second-hand machine 
tools. 
Write for what you want and we may 
have it 
HILL, CLARKE & COMPANY, 
Main Office, 156 Oliver St, 
Boston, Mass. 
Chicago Office, 
14 South Canal St. 


New York Office, 
153 Greenwich St., cor. Liberty. 





FOR SALE. 


One only 


500-Pound 


Schwartz Melting Furnace, 


in good condition. Address Landers, Frary 


& Clark, New Britain, Conn. 


SECOND-HAND MACHINERY. 


12° Pond Mch. Tool Co.’s Vert. Boring Mill, 2 Swivel Hds. 
30 x 30 x 8 Woodward & Powell Planer, Heads. 

30 x 30 x 8 Pond Planer. 

27 x 27 x 6 Ohio Machine Co.’s Planer. 

32 Gould & Eberhardt Drill, back geared and power feed. 


THE PATTISON MACHINERY CO., 
CLEVELAND, OHIO. 


GOOD SECOND -HAND MACHINERY 





BORING MILLS ENGINI ATHES 
1—30” Bullard. 3—30” Baush 16” x 6’ Lodge & Shipley, compound rest 
l 72” Niles, double head 28" x 24" New Haven, compound rest 
1—SU” Sellers, single head 22” x SS’ Rlaisdel ompound rest 
1—37” Bullard, double head 
1 2%,” Bar Binsse (good as new) MILLING MACHINES 
DRILL PRESSES 1—No. 21 Garvin 
2—No. 0 Bickord Radial {——No. 3 Garvin, plain 
1—No. 2 Bickford Radial 4—22” Post ti—No. 1 Garvin, plain 
PUNCH PRESSES , ratt & Whitney 1 incoln pattern 
= : 7 1-24” 24” 10’ Ingersoll Slab otor 
No. 7 Long & Allstatter, double head pd . ' ' ’ ™ 
No. 6 Long & Allstatter, single head PLANERS 
BRADLEY HAMMERS 36” x 36” x 12 Detrick & Harvey > heads 
: 25 lb. Helve Hammers IS” Cri ink Plane! 
40 lb. Helve Hammer. 48” x 60” x 18’ Gleason, 2 heads 


Ry ERTS % WERRRAALETIRER MROAER (0. 


SUCCESSORS TO MARSHALL &4 HUBOHART MACHINERY 00 


24-26 Lake Street. CLEVELAND, OHIO 


BAUSH MACHINERY & SUPPLY CO. 
Modern Machine Tools, Machine Shop and Foundry Equipment. 


218 Worthington &t., Springfield, Mass. 











SEGOND-HAND MAGHINBRY 


Engine Lathes. 
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C. C. WORMER MACHINERY CO., 


SPEGIAL 
PRIOR TO 


PRIGES 
INVENTORY 


| Milling Machines— oo: i Screw Machines and Turret Lathes 
N 1 Plain wi verhangi r le 4 n. x le 
teed 22 in, a " in., ical 12 i rea ‘ - . 
awing 14 
Ker Milling Machine, geared, ha ‘ power wi ‘ 
la ! e x ‘ 
Planers 7 
) x10) x 30 in. Federal, wit huck and centers ij & 
2 x 201 x5 ft. Newt . t 
20 in. x 16in. x 3 ft. New Haver 1 1 ‘ 
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market at all times for high-grade second-hand machit 


id description of what you have to offer 


57 to 63 Woodbridge St., W., Detroit, Mich. 
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Made on the “Acme Automatic” Multiple Spindle Screw Machine. 


Screws 





Avail yourself of present Low Prices and stock up on Cap and Set 
Screws. We market first quality goods only—no seconds. Put up 
in strong boxes with neat labels. We have the equipment ; our 
prices are right; we want your business. 

National-Acme Screws are popular—you’ll find them everywhere. 


The National: 
Acme M’fg Co. 


Cleveland, 
Ohio, U. S. A. 





Branch Offices:—New York, Boston, Philadelphia, Chicago. 


Schuchardt & Schutte, Representatives for Coutinental Europe 
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The ‘‘Cincinnati’’ Shaper is Specially | 
Built To Use High Speed Steels 


and to save time and labor wher- 
ever possible. 

The transmitting motion is extra 
powerful; the column ram and 
rail are of great rigidity and the 
feeds are strong and positive. 
Among the special features is the 
Variable Automatic Feed 
to the cross rail, which ean 
be changed from O te full feed 
while machine is run- - ai 
ning; the arrange- 
ment for instantly changing 
from single to back geared; 
changing length of stroke 
while in motion, rapidly 
altering position of ram and 
many others which are de- 
scribed in Catalog. Send a 
postal for it. 


The Cincinnati 
Shaper Co., nn 
Cincinnati, Ohio, U.S.A. 
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125 Ton Niles Crane, 60 ft. 8 in. Span, with Two 62'. Ton Trolleys. Penn. R.R. Shops, Jersey City. 


NILES ELECTRIC TRAVELING GRANES and HOISTS 
136-138 Liberty St., 


Niles-Bement-Pond Co., "NEw york. 


OFFICES: 
Boston: 144 Pearl St. Chicago: Western Union Bldg tsburgh: Frick Bldg 
St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill Sts AGENTS: The Fairbanks C t to, \ ‘“e 


_ 35 


-_— - 


7 haa AN as 
mis 


Ton NILES | 


Three 75 Ton Niles Cranes, 60 ft. Spas, with 20 Ton Auxiliary Hoists. Carnegie Steel Co,, Homestead, Pa. 
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HEAVY POND LATHES. 
AWARDED GRAND PRIZE, LOUISIANA PURCHASE EXPOSITION 





42-inch Pond Lathe for use with modern high-power tool-steels. 


NILES-BEMENT-POND COMPANY, 


136-138 Liberty Street, NEW YORK, U.S.A. 


OFFICES: 
Buston: 144 Pearl St. Chicago: Western Union Bldg. Pittsburgh: Frick Bldg. 
st Louls: 516 North 3d St Philadelphia: 21st and Callowhill Sts AGENTS: The Fairbanks Co., Montreal, Toronto, Winnipeg and Vancouver 





bast 1252 


72-inch Pond Lathe for use with modera high-power tool-steels. 
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DRILLING MACHINES 


Vertical, Plain and Universal Radial, Swinging Drills, 
Adjustable Multi-Spindle, Multiple, Rail, Locomotive 
Frame, Arch Bar, Tube and Gun Barrel, Rifling, etc. 





344 





50-Inch Bement Vertical Drilling Machine. 





Awarded Grand Prize, Louisiana Purchase Exposition. 


NILES-BEMENT-POND CO., 


136-138 LIBERTY STREET, NEW YORK, U.S.A. 


OFFICES: 
Boston: 144 Pearl St. Chicago: Western Union Bldg. Pittsburgh: Frick Bldg 
St. Louis: 516 North 3d St. Philadelphia: 21st and Callowhill Sts AGENTS: The Fairbanks Co., Montreal, Toront Wi peg and Vancouver 
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NILES BORING MILLS 


Twenty-five Sizes, from 30° to 30° Swing. 





AWARDED GRAND PRIZE 
LOUISIANA PURCHASE EXPOSITION. 








Extra Heavy 10-Foot Boring and Turning Mill. 


Nested Gear feeds to bars independent in rate and direction. 
For use with modern high-power tool steels. 


NILES-BEMENT-POND CoO., 


136-138 LIBERTY STREET, NEW YORH, U.S.A. 


OFFICES: 
Boston: 144 Pearl St, Chicago: Western Union Bldg. Pittsburgh: Friek Bldg 
St. Louis: 516 Nerth 3d St. Philadelphia: 2ist and Callewhili Sts AGENTS: The Fairbanks Oo., Montreal, Toronto, Winnipeg and Vancouver 
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There Isn’t One Single Good Reason Why 
You Shouldn’t Use The Rivett-Dock Thread 
Tool On Threading Work---Not One. 


The Rivett-Dock Thread Tool will turn out work in 





equal to an hundred grindings of the single point. 


from a third to a tenth of the time taken by a single 
pointed tool, one sharpening of the Rivett-Dock Tool is 


The 


accuracy of the Rivett-Dock Tool is not to be obtained 
by the single point tool under any conditions and finally 
the Rivett-Dock Tool doesn’t cost much as it is sent on 
trial for a month if desired. 





Book describing sent on request. 





Rivett-Dock Co. Brighton, Boston, Mass., U.S.A. 





See FANEUIL WATCH TOOL CO. adv. of Rivett Internal Grinder No. 6 on page 20. 

















Heavy Floor Grinder 





Qur cut shows an unusually heavy machine 


which takes a 36-inch emery wheel. 
We carry a large stock of 
Grinding and 
Sd 
Polishing ‘Machinery 


Catalog sent on application. 


Builders Iron Foundry 


Providence, R. I. 





Bench Tool Grinding 


Machines 


Made in 

Two Sizes 
Can be furnished 
with tight and loose 


or single pulleys. 





Catalog sent on application. 


Diamond Machine Company 


Providence, R. I. 
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NOTICE. 








F. G. KRETSCHMER & CO., 
6 Victoria Ave., 


LONDON, E. C., ENGLAND, 


Bishopsgate St., Without, 


Has been appointed Agent for Machine Tools in 
Germany and Austria-Hungary. 


Brown & Sharpe Mig. Co. 


Providence, R. I., U.S. A. 








PERFECT ALWAYS 


Twelve Medals 
Awarded at 
International Expositions 


For Sale Everywhere 


G. & H. BARNETT CoO., 





Black Diamond Files and Rasps 





Phila., Pa. 





HIGHEST QUALITY 


TWIST DRILLS, REAMERS, Etc. 


SPECIAL TOOLS TO ORDER. 








| ESTABLISHED 1874 | | catavoc ON neauest | 








rane <O> mans 
CLEVELAND TWIST DRILL CO 


Bristol’s Recording 
Instruments. 


For tressure, Temperature and 
Electricity. 


Makes Continuous Records Day and 
Night. Send for Catalo 


Silver Medal Paris Exposition 
The Bristol Co., Waterbury, Ct. 


New York Branch, 114 Liberty St. 


THIS MARK ON 
— — BLADES 


signifies that such 
hack saw blades are 
distinctly superior. 


WEST HAVEN MFG. CO., New Haven, Cons. 


MANUFACTURED BY 


The Horsburgh 
& Scott Co. 


Cleveland, Ohio 


CLEVELAND 
eg NEW YORK 
» CHICAGO 





























without an 

artificial 

joint or 

weld. 

Iron or steel in plain 
or shoulder pattern. 
14 sizes of plain, 6 
sizes of shoulder in 
stock. 


The Billings & Spencer Co. 


HARTFORD, CONN. 


to-inch to 30-inch swing. 
All threads can be cut with- 
out stopping lathe or revers- G 
ing iead screw. 


THE 
R. K. LeBLOND MACHINE TOOL CO. 


4620 EASTERN AVENUE, 
Cincinnati, Onio., U.S.A. 
Niles Tool Works Co., New York, Eastern Agents. 


J. Lambercier & Co., Geneva, So'e Agts. for Switzerland. 





FOUNDRY STATISTICS 
ire incomplete without blower data. 
Horse powers, air deliveries, pressures, 
amount of iron melted in a given time— 
the blower has much to do with it. If the 
make bears the name BUFFALO, you 
need not worry about the results. 


Buffalo Forge Company, 
Buffalo, N.Y., U.S.A 
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WYMAN & GORDON. 
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